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INTRODUCTION 


The barite industry has made notable progress ‘since the days when 
barite was used only as an adulterant in white-lead paints and the only 
method of mining it was with pick and shovel, The. following .chronological 
record may serve to show how this hcavy white mineral has grown in impor— 
tance in the national economy and at the same time to indicate development 
of methods for nue ane it, 


1845, — Barite firet mined in Fa aqui er faut: Va., for use @as an 
adulterant in white-lead paints, ee. 


1850 (approx.), — French settlers 60 miles southwest of St. Louis, 
Mo., discovered barite; called it. "tiff", meaning whi.te.,. It. cence 
and shipped to St. Louis rere Use in paint, oe ee eee ae ee 

1860, ~ Price of. NYeeourt re was any Savor ton,. AS. ensan by old 
pki a oS seooe es a eee ea 

“1880, - Census candied DEeeUetUOR: of 4, 425 short oe Ci ont te in 
Missouri, 465 in Tennessee, ane 4,575 in Venema. Pinaud atae 

“Woe, ~ ‘Second major: routiat for barite: 1 
the United, States,. gy vig Bo. os 


~~ fe ees ' Ceres y 68 


"1907." = Production first reported in cea TY Ca 


Ce ie ee 


oe - Pieiiictton first reported in Kentucky, . ee eae 
"1914, - “Rollin Chemical Co. built barium chemical, mines at South . 
Charleston, W, "Vee 5. ecqut ted my Barium Redup tion Cora dP. Ane Rs 


“1914-16, - o “Hirst eechess and jigs installed in Georgia and Tennessee, 


1914, - Barite ana witheri te first minod, near, 1 Portal, ‘Calif. ;- 
by Berber Chenice al Co. for. manufacture of barium ‘Chemicals in open Hranci sco. 
(Not. ‘the. sane mine. now worEeS by National Lead Co, De seesaaaie i 
“1915, - ~ . Chicago. ee & Chemical Co.,. Blue, Tsland,. ni... paean 
naking bariun chen cAlse, : 


Pe ed a ee €@** 2@ ef Be . 6 te ee 


eaet es eet@oare® 


1915, -~ Precipitated ae carbonate first wg ny a ate Gate for 
ground bone moal in ,case. . ferponizing, as price, of, bone, meal, had risen to 


qaqa dé. er 2 


over. $60. a tor. 


a ‘i : 
Sy Sec. Verner = 6 i Z a . @or®ttepseaeseeceeneRPeateoere: : 


oie = he sensei en & Co, onened grinding, plant, at, Cartersville, 
Ga, | 


eer eto Guprmrerr OF 


1916, ~ Grasselli Chemical COs. 4 Grasselli, Hid. .- began manufacture 
of barium -chomicals, - | | ) 


B52 0 i a -2- | ; a 
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1920, = The deposit at El Portal, Calif,, now suceated by National 
Lead ess first worked by another producer, 


1923—24, = First washer installed in Mi ssourt, 


(1926, = Third major market for barite: Stroud catented ite use as a 
mud weight in rotary well drilling, and Netional Pigments & Chemical Co, 
. (now National Lead Co. F a "Baroid" (ground barite for well drilling) on 
the BETES 3 


1928, ~ First. use of parite as a flux in window and. container Slee: 


1929, = Great Western Sugar Co., Denver, Colo., first produced barium 
hydroxide from witherite for use in sugar: refining. 


(1934, = Price of. barite in Missouri: fell to $1.50 a short ton, too 
low: t permit competition of washere wi th poaea nena? 


“1942, - Magnet Cove Barium Co., Malvern, Ark. i ak ground 
barite from peer tea ern ate by Seer > ; 


DESCRIPTION 


“Bari te waries widely in appearance in varioie puete of the United: 
States, In Washington County, Missouri, and in Tennessee and Georgia it 
takes the shape of white abraded nodule: commonly stained with iron oxide, 
ranging from microscopic size to 8 inches or larger, Most of the pieces. 
appear to be smaller -.than fist size; Recognizable orthorhombic crystals 
are mined commercially from time to time near Jefferson City, Mo, Massive 
Nevada barite is generally gray, That mined at El Portal, Calif., is 
white, Barite from Nevada County, Calif., is marketed in the form of white 
lumps with iron stains, Arkansas crude barite has replaced shale with a 
varvelike effect of alternating thin (about 1/8 to 1/16 inch) brown and 
white layers, The distinguishing feature of the mineral, wherever found, 
is its high specific gravity, 4,5. A piece of barite fuses at ite thin . 
edges with a yellow-green flame when held in the blowpipe flame, ‘Celestite, 
another heavy (sp. gr. 3.96) white mineral sometimes mistaken for barite, 
gives a crimson flame, The reported hardness of barite is 3 (Mohs' scale), 
However, there seems to be some variation in Missouri and Eastern barites 
in the ease with which the material can be crushed and ground, and the 
former is preferred for grinding because it is softer, 


In Georgia and Tennessee barite is called barytes (pronounced bear—i- 
tease, accent on first syllable, the "i" short); in Missouri, tiff; and 
in Nevada and California, barite, | 


..Barite is theoretically 65,7 percent BaO and 34.3 percent S0z, Howe 
ever, impurities of iron, silica, strontium, calcium, magnesium, and other 
materials are nearly always present, Minimum permissible impurities are 
discussed under Specifications, Chemical-grade barite is generally sold 
on a basis of 94 percent barium sulfate minimum and 1 percent iron oxide 
maximun, | 
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“occuRREN CES 


Roughly ee ae there are two commercial types of occurrence: 
(1) Residual, where lunps of barite remain as a result of weathering of 
barium-bearing rocks, chiefly dolonites in 'fissouri and the Eastern States; 
and (2) total or partial replacement in shale or limestone, such as‘the — 
deposits near Magnet Cove, Ark,., in northern Nevada, in Cocke County, Tenn., 
at El Portal, Calif,, and other areas, SBarite can rarely be recovered 
commercially as a zangue of metal mining, although this has been‘ tried in 
a few instances, nor has it. so far been separated commercially from fluor- 
barite,. Deposits are discussed by States in the following pages. 


. Arkansas | 


Barite was discovered accidentally in drillin ing a @ water well on the 
northern slope of Chamberlin Creek Valley in 1900. 4/ About 100 acres of 
this areca (15 miles east’ of Hot Spring): is underlain with barite, and 
reserves, as yet incompletely. mapped, are estimated at several million 
tons, Little exploratory work was done until about 1930, and sustained 
production was begun only in 1941 by the Magnet Cove Barium Corp. The 
two present workings of the National Lead Ca, and the Magnet Cove Bariun 
Corp, are on opposite converging wings of a bedded synclinal deposit,.. The 
bearite bed occurs as a replacement of Stanley shale of Pennsylvanien age, 
and the width of the minable zone ranges from 30 to 70 feet, The rock 
varies in color and may be red, yellow, gray, or green, Analyses are 
variable and may range from 50 to 70 percent barium sulfate, the gangue 
consisting chiefly of silicates of iron and aluminum, The original average 
analysis, of 86 percent barium ee obtained by Parks has not een borne 
out in practice, 


The Magnet Cove area is named after an elliptical igneous intrusion 
lying 2 miles west of the open cuts, This intrusion is believed to be 
the source of the barium, which is presumed to have been carried by 
hydrothermal solutions along porous zones in the shale, replacing shale 
and depositing in pores, Barite from this area has -no commercial value 
‘in its impure state and must be beneficiated for use, 


Missouri 


It is generally agreed that the barite in the residual deposits in 
Missouri is "the result of the accumulation and concentration of the barite 
originally deposited in veins and cavities of the overlying strata released 
by solution and weathering of the more soluble rock minerals, mainly 
calcium and magnesium carbonates, of which these rocks were composed, fhe 
clays are also the result of this action, making conditions proper for 

the formation of the ore bodies when not ‘subjected to erosive action," 
4/ Parks, B., A Barite Deposit in Hot Spring County, ‘ark, : : Arkansas 

' Geol, Survey Inf, Circ, 1, 1922, 52. vp. , 
5/ Weigel, W. M., The Barite Industry in Miesouri: Am, Inst, Min, and 

Met, Eng. Tech. Pub, 201, February 1929, p, 13, 
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This theory is applicable to both the Washington County and the Central 
districts. There is considerable dispute, however, as to how the barite 
entered. the dolomite jin the first. place,. i..2..,.whether from ascending or 
descending waters, MRBracciations of. the limestone caused by dolomitization 
were thought by writers®/ of a generation ago to have been filled with 
barite from magmatic waters... Later. work, seems to. indicate that the fie 
sures resulting from dolomiti zation. were. filled by surface waters, 


In the Washington County: and Central areas the following formations 
have been identified: | 


Lower Ordovician:...... 

Jefferson City 
Roubidoux 
Gasconade 


a a i er ewe 2, 42 Oe eT QAeVwetete@e Fe 6 BUH 2 * 


Cambrian: — 
Proctor 
Eninence 
Potosi 
Derby-Doe Run 
Davis 
Bonne Terre 
Lamotte sandstone _ 


In the Washington County area, residual clay from the Potosi formation 
is the most important source of barite. Less important are clays from the 
Eminence, which outcrops in the western part of the district. The Proctor 
and Gasconade are not sources of barite in the Yashington County district, 
though the Gasconade is important in central Missouri, The Potosi formation 
is distinguished from the Proctor, Eminence, and other. dolomite formations 
of the aye because of its considerable content of drusy quartz and chal- 
cedony. The Washington County area includes about 230 square miles, 
according to Tarr, comprising all townships of 37 N,, R. 2 and 3 E,; 38 N 
R, 2 and 3 E,; 39 N., R. 3 EL; the southern part of T. 40°N., BR. 3 5.; 
nearly half of T, 39 N., R. 3 E.; and the southwest sections and the north- 
west corner of T, 39 N., R. 4 B, According to Weigel, the Washington 
County field is limited to the east and north by intersecting faults 

gtriking respectively northwest (downthrow on nonuncest side) and northeast 
(downthrow on northwest side). 


Barite is generally concentrated in the residual clay at certain depths, 
and at these depths the larger pieces are generally found in "leads" a few 
feet wide and up to several hundred feet long. These leads were conscien- 
tiously followed by the hand miners and are today mined first in ue power - 
shovel recovery. Vertically, a typical section of the soil is: 


6/ Steel, A. A., The Geology and Preparation of Barite in Washington County, 
Mo.: Bull,, Am, Inst, Min, and Met. Eng. No. 38, February 1910, pp. 
85-117, i 

7/ See footnote 5, | a 

8/ Tarr, N. A., Barite Deposits of Missouri: University of Missouri 
Studies, vol. 3, No, 1, 1918, p. 27, | 

9/ See footnote 5, 
10/ 


See footnote 5, 
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Suxeace Fr eT ce, ee ae 


S| oe | ‘Thickness, feet 
1-15 


Chert; 2ravel, 6nd clay wiivccuwseesecesecsseecieess. “~ #. deme 

Clay end small (minus 2 inches) fragments of chert, | 7 
quartz, and Darl Vecgc ocndhg cxwd onaws eeemcaeeeeens : ; ee 

Virtually barren dark-red clay. cceccccccceseccecccce o-4 


ked clay, large chert, dolomite boulcers, end large 

masses of barite, sometimes in almost continuous 

sheets 4 to 6 inches thick and several square feet’ 

horizontal exten sisececwseseeeew ce ceesescces cess | 1-25 
Red CLAY cccrcvccccdecccveccncces ser eesececccccceeee To bed rock 

Both mechanical and chenical changes enter into the weathering of 

dolomite, Weathering induced by freczing probably is the most active agent 
down to the frost line, and from there through the porous zone of the 
dolomite meteoric water is the effective neans of weathering. Quartz and 
barite remain because of their extreme insolubility. (One part of barite 
dissolves in 435,000 parts of water.) Dolomite is cissolved partly because 
it is slightly soluble in water but mostly because it reacts chemically 
with carbonate ions in the water, yielding calcium and m:gnesium bicarbonates 
in solution, Thus, circulation of water is necessary to weather away 
dolomite; but if the gredient is too steep, the residual soil with its 
barite content is carried away as it is made, Therefore, gentle slopes 
favor the eccumlation f barite, and it is seid that the best fields are 
‘found on such slopes, 1 | 


Although barite in the Central district, near Jefferson City, occurs 


'- through the weathering of dolomite (Gasconade formation) just as in the 


Potosi formation in Washington County, the only commercial occurrences are 
“found in "circles", hillside caves in dolomite filled with residual clay, 
barite, and chert, The caves, which mey have a diameter up to about 300 


-. feet,-are worked by power shovels: and log washers just as in Washington 


County. Most of the muscunm-grade crystals of Missouri barite come from 
these "circles," 


Georgia 


Barite is now being mined only in the Certersville district in Bartow 
County, where there are many closely adjecent deposits. There are also a 
few deposits in Polk, Floyd, Cherokee, Gordon, Murray, and Whitfield 
Counties, but none of them heve becn minced for a considerable tine, 

The geologic occurrence of barite in the Cartersville district is 
summarized as follows from descriptions by Hullt2/ and Kesler25/: ‘the 
Cartersville deposits occur in clays derived from the weathering of lower 
Cambrian dolomite, The barite contains various sulfides in very snall - 


ll/ See vp. 71-72 of footnote 8, 

12/ Hull, J.P.D., Report on the Barytes Deposits of Georgia: Georgia 
Geol, Survey Bull, 26, 1920, 146 pp. 

13/ Kesler, T. L., Structure and Ore Deposition ct Cartersville, Ga.: Am, 
Inst, Min, and Met, Eng, Tech, Pub, 1226, 1941, 18 pp. 
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amounts. A few pinnacles. of the dolomite. which.contain veins and replece- 
ment bodies of the barite, indicate that. all of the- berite in the cley has 
been freed from dolomite during the process of: weathering,: Details of 
geologic structure show that the. deposition. of ‘barite in the. dolomite 
occurred in and adjacent to fault zones, and it is inferred that the 
deposition was effected by hot solutions dcrived from great depth in late. 
Paleozoic time, - The economically epee en a of Nene clay have 
been formed by poneequeny pence eee ; ” 


mea nnes ee 


At this writing bavtte 1s waned at ‘only two places in Tennessee - - 
near Sweetwater and in ‘Cocke County, The former. ig the more important, 
supplying considerable quantities of elass-. and chemical-grade barite, 
The latter furnishes a filler-grade material, Other: areas, active in the 
past, include the Pall Me .L1l district about 10. niles north of Jamestown, 

. the Falls Branch district about 10 miles south of Kingsport, the Lost» 
Creek district ncar Sharps Chapel in Union County, and others, 


: In the Sweetwater district barite occurs in residual clay from the 
weathering of Knox (Canbro-Ordovician) dolomite in three separate parallel 
zones, SBarite occurring in the dolomite itself has.no commercial importance, 
These zones or veins are known as the Howard, 3 miles southeast of Sweet— 
water, and the Garrison, and Culveyhouse, 4 and 6 miles, respectively, 
northwest of Sweetwater, The zones are usually 100 to 300 feet wide and 

60 to 80 feet deep, The distance between terminal workings on the three 
veins ranges from about 9 to about 17 miles, Workable deposits, however, 
appear only et.intervals, Chert, iron oxide, and fluorspar are the chief 
associated impurities, Ags evidenced by banded pieces of barite, found in 

the area, calcite, pyrite, fluorite, and barite were deposited in fissures 
in that order, In weathering, the calcite was largely dissolved and the 
pyrite oxidized to limonite, Fluorite, being relatively insoluble, remained 
unaltered, 24 Only the veins in which the original deposition of fluorspar 
was negligible have weathered to yield commercial-grade barite, 


Chert is removed in jigging, but iron oxide and fluorite are generally 
present as crusts and remain attached to the barite. The iron is separable 
to some extent by crushing and magnetic separation, but when fluorspar is 
encountered the deposit is generally abandoned, for even a trace of 
fluorspar reported in an analysis is sufficient to disqualify that barite 
for chemical or lithopone use, 


Gordon believes that the source of the barite was in the Knox 
dolomite and thet the small percentage of barium sulfate originally present 
in the dolomite was dissolved by descending waters and- deposited in the 
bedded veins,or shattered PORES Sas: 


14 Tonecnce. Rk, A., Origin of the Sweetwater, Tenn., Barite oie 
_ Heon, Geol., vol, 34, No, 2, March-sapril 1939, pp. 190-199, 
15/ Gordon, C, H,, Barite Deposits of the Sweetwater District, East 
Tennessee: Tennessee Geol, Survey, Resources of Tenn,, vol. 8, No. 1, 
1918, p. 56, 
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In the Pall iiall district of Fentress County, 10 or 11 miles north- 
_ northwest of Jancstown, barite scours. 7 residual red clays derived from 
underlying Uississippian limestoncs,= The. barite-bearing clay outcrops 
for abqut a mile and ¥s 1, 000 feet wide and up to 1 feet thick, The Wolf 
River Corp, worked in this zone for several ycars, but mapped—-out reserves 
wore. exhausted by: the end of 1943, 

! Brite also occurs near - Donelson ia mig ideon Guanie: near Liberty, 
Dekalb County; ncar Charlotte, Dickson County; near Carthege nith County; 
at several places in Trousdale County; and in Wilson County A 


Cocke County furnishes the only barite other than that mined near 
Sweetwater, Here it occurs chiefly around Del Rio and Burnett, stations 
on the sashville-Morristown, Tenn,, branch of the Southern Railroad, which 
perallols French Broad River for some riles,. This region is underlain by 
sedimcntary rocks of Caubrian aze, mostly sandstones, conglomerates, and 
shales metamorphosed into quartzites and slates. 28/ The dbarite deposits 
occur in irregular fissures and as replacements in the rocks, ‘The Clinch- 
field Send & Feldspar Corp. is mining (1945) barite near Burnett in the 
Krebs (formerly called the Burnett) mine and in the Williams mine, formerly 
called the Minns mine, The following information on these mines hag been 
furnished by B. S,. Bonebrake, of the Clinchfield Sand: 2é feldspar Corp., in 
a meer to the senior: author dated Jan. 1, 195, 

- Krebs mine. - The ore lies in the bedding of the country 
rock .and hag replaced shely scams which alternate with more 
Massive unreplaced sandstone beds, The ore zone rung through 
ea thickness of 100 feet, and about one-half of this appears .to 
be ore though possibly running as low as one-quarter. The ore 
occurs near the surface over many acres. The rocks lie about 
N. 70° E, and dip 20° to 25° southeast, The rocks are much 
jointed, and underground mining is difficult, 


Willians mine,:— The veins developed at this mine are solid, 
The hanging wall is especially solid, standing without support in 
spaces up to 40 feet, The vein lies with a strike of N, 82° W, 
and a dip of 33° south. It varies in thickness from 6 to 14 feet, 
which thickness is maintained to a depth of 70 feet, being the 
present depth to which the veins have becn worked, 


Analyses: 

Krebs ,  Whilian 
Moisture at 100° C.....cceccee 0.08 | 0.10 

D111 CA isd wiccieeseeceien aus vees 24.48 . 11,48 

STON -OX10C 5c eawsteeeweewles ewer Os0T 0,16 

Barium sulfate... ..cccccececee 62,80 71,00 

Calciun FIUCTIACs seeeeeeescees 2,89 12,54. 

Whitiach, G. Ie, Bavite: Tonnessee Dept. Conservation, Div. of Geol., 


Market Circ, 7, 2d ed,, april 1938, p. 15. 

17/, See pn. 15-17 of footnote 16, | 

1s/ Gordon, C. H., Barite Deposits in Upper East Tennessee: Tennessee 
Geol. Survey Bull, 23, 1920, p, 65, 
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The material is used for filler purposes, for which the high silica 
and calcium fluoride content is not deleterious, 


The deposits in Greene County are in residual clays from brecéia +: 
veins in Knox dolonite, and intermittent shipments from this area have 
been made since as early-as 1874, or perhaps even earlier, 19/ 


Zug informative references not yet nentioned ére given in the foot~ 


4q00 oe 


California 


‘entail has Sonn isa eenetaerabas material: ‘on | barite. occurrencés 
and preparation in California, The reader is referred to that work ‘for - 
ah a of several deposits not included here. | 


Barite is being produced at two ‘places in: California in 1945, - one 
amile west of El Portal, Mariposa County, operated by the National -:Lead 
Co., the other near Washington, evada County, operated by the Industrial 
Minerals & Chemical Co,. Fitch22/ found that the group of barite-withérite 
veins arose by popideenent of a bed of limestone constituting pert of-an 
isoclinally folded series of Paleozoic sedinents, There are three veins, . 
two of which are cut by the Merced River epproxinately at right angles 

to its general east-west course, The veins, which have been traced for 
about a mile north of the river and two niles. south, are up to 20 feet. 
wide, arid. the: ‘enclosing strate dip at about 80°, Fitch's work indicates 
that the calefte was replaced by burite and witherite and that some of the 
witherite was. replaced by barite following oxidation of pyrite, at: one 
time witherite was mined north of the Merced River, Present workings are 
south of the river, where witherite and ‘barite occur Bed Ske and are 
mined ane prgeepsed together, | . 


In the Spanish: mine eperetea by the Industrial Minerale & Chemical 
Co, 2 miles north of Washington, Nevada County, barite occurs as a lens 
in a. recently. abandoned gold mine, Geologic data on this particular 
deposit are meager; the mining process is discussed on p. 18. 


Other’ California barite seneeits occur in Inyo, Tos angeles, Nevada, 
‘Orange, San. Bernardino, and Santa Barbara cone Eves 


-Killebrew, J. B., Introduction to the Resources of Tennessee 1874, 
e 617, . ; 
20/: ieee H, B., Barite Deposits-in the Sweetwater. District, Tenriessee, 
Resources of Tennessee: Tennessee State Geol, Survey, vol, 2 Nov. 
1912, pp, 404-29, 
7 wenbelyceon, I. J., Barite in the Tehnesseé Valley neslon: TVa 
Geologic Bull, 9, 1938, 47 pp,. | | 
‘2l/ \ Bradley, We. We, fining in California, : Vol. 26, “Wo. 1, January 1930. 
pp. 45-57, ) 
22/ Fitch, a. a., Barite and “itherite from near. £1 Zortal, Maripoes - 
6 County, California: am. Mineral,, vol, 16,°No. I0 October 1931, 
pp. 461-68. ke a a ee : ee 
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7 Nevada 


Qne of the best references on barite deposits in Weveda is that prepared 
by Gianella.23/ Mention of barite mines in Eurcka,and Lander Counties is 
also made in Vanderburs's reconnaissance papers, £4/ | Three mines are 
producing barité: “Barium King, operated by California-Nevada Barytes Mines, 
4 miles southeast of Southern Pacific Reilroad's Argenta siding; Pleasant 
View, operated by Bariurn Products, ‘Ltd., 14 miles ‘southeast of Battie 
-lountain; and a mine near Carlin. 


Barite in the Battle Hountain for Argenta) area occurs at the north- 
west extremity of the Shoshone Range, .It is dark-sray and contains 
occasional chert nodules and some narrow. bands of shale, The country rock 
is limestone and shale with some auartzite dnd conglomerate, ‘and barite 
has revleced beds of gray limestone, The mine near Carlin consists of a 
10-foot vein striking NM, 30° W, and dipping 70° E, It 4s opened by adits 
and mined by open stopes, Se a | : 


Vi reinie 


Barite has been mined in Virginia from both residual (clay matrix) 
and underground deposits” in country rock, .The former are the more important, 
and washer production fron residual denosits in Campbell end Pittsylvania 
Counties has furnished most of the barite‘mined in Virginia since World 
War I, Regidual Ceposits and prospects are also located in Fauquier, 
Roanoke, Botetourt, Russell, Tazewell, and Smyth Counties. Vein and | 
breccia de posits have been found in Bedford and Grayson Counties, For — 
details the reader is pores ree to Hdmundson's review, 2b] 


aveilabdle evidence indicates that the esl veins, ‘replacements, 
and breccias were formed by rising equcous solutions of nagmatic origin, 
Weathering produced the familiar residual type of deposit, The deposits 
occur for the most part in _Beeknantown limestone and dolomite, 


The Carmbell-Pitteylvania Counties parite helt extends from the Carson 
mine about 6 miles southeast of Lynchburg, southwestward to Pigg River, a 
distance of aprroximately 35 miles. Along this belt, numerous openings 
have been made, but those’ extensively worked are a few miles southcast of 
Evington and Toshes, réesvectively, The deposits arte found in clay residual 
from marble, As late as 1942 the Barium Reduction Corp.. operated @ washer 
near Toshes, shipping from Gretna on the Southern RAilroad, 


An, 


Gianella, V, P,, Barite Denosits of forthern Nevada: 

‘and Met, Eng. Tech, Pub, 1200, July 1940, 6 pp. 

24/ Vanderburg, W. 0,, Reconnaissance of Mining Bistricts in Bureka 
County, Nevada: Bureau of liines Inf. Circ, 7022, 1939, p, 64, 
Also, Reconnaissance of Mining Districts in Lander County, Nevada: 
Bureau of tiines Inf, Cire; 7043, 1939, nn, 53-54; 79, 

25 / Edmundson, R, &,, Barite Deposits in Virginia: Virginia Geol, 
Survey Bull, 53, 1938, 85 pp, - a 
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Virginia appears to have been the first commercial source of barite 
in the United States. eteones) sesosi that a small deposit was: operated 
in 1845 in Fauquier County,- During this carly period, Virginia seems: to 
have been the chief producer, having been surpassed by Missouri in the 
1890's, : 


North Carolina 


Barite has been mined in two areas in North Carolina — in the Hot 
Springs area in voceeen County one the Kings itiountain area in Gaston 
County, Bo «Ss 


The Hot Springs area begins near Bluff, some 6 miles south of Hot 
Springs, end continues northcast by Stackhouse, a total length of 7 miles, 
This locality hes not becn active since 1925, The berite occurs as veins 
in fractured Archean granites and to some extent in reese i Canbrian 
‘quartzites, and is said to be derived fron maenetee waters, 


The principal ‘mines in the area are the Ste waivouwe: Washburn, Betts, 
and Gahagan. Topography is mountainous, and openings are 500 to 800 fect 
above the streans, The Stackhouse shaft is 500 feet decp; the others 
arc less than 300 feet, Veins average 2 to 4 feet in width, except in | 
the Stackhouse mine, where a maximum of 18 feet is reported. Much. 
fluorite and quartz is interspersod with the barite, and considerable 
hand picking may be required to vield a merchantable product, 


In the Kings Mountain area, barite occurs as veins in siliceous 
sericite schist of Algonkian age, The veins range in width from a few 
inches to 6 feet and consist of massive granules of barite ranging in 
color from pink and yellow to white, One of the most important properties 
in North Carolina, the Lawson mine, located on two exposed vcins, is 
developed by numerous shafts and pits from 30 to 100 feet deep. ‘The Kings 
Mountain area is an extension of the Xings Creck,'S. C., barite occurrence, 
mined from time to time by Clinchfield Sand & Feldspar Co. of Baltimore, 


Kentucky 


| Barite was first mined in Kentucky in 1903, when shipments were made 

from the Ray and Lowery mines in the western and from Scott County mines 
in the central part of the State. No barite has been produced in Kentucky 
since 1926, 3 


The main occurrences are in central Kentucky, Leaner deposits are 
found in western and other areas of the State, The Central district | 
comprises the Counties of Anderson, Bourbon, Boyle, Olark, Fayette, Franklin, 
Garrard, Harrison, Henry, Jessamine, Lincoln, Madison, Mercer, Owen, Scott, 
and Woodford, Cther counties in which barite is said to occur are Russel, 
Cumberland, Caldwell, Christian, Crittenden, Livingston, Lyon, Trigg, Casey, 
Clinton, Grant, Estill, end Lincoln, 


26/ Watson, T L,, Geology of the Virginia Barite Deposits: am. Inst. 

| Hin, and Met, Eng, Trans. vol, 38, 1°07, o>. 710-753. 

27?/ Stuckey, J, L., and Davis, E, r, , Bari te Deposits in North Carolina: 
Am, Inst. Min, and Met, Eng, Contrib. 19, 1933, 9 pp, 
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Deposits in. the Central district occur as veins in Ordovician 
limestone and es fragments in its clay residue, The veins are generally 
vertical deposits, which fade out or swell in their course along the dip 
or strike, <8 


They nay reach a depth of over 1,200 feet, a length of * or 5 miles, 
and a width of 16 feet, average depth is 600 feet and average width 2 to 
4 feet, The veins ere of the fissure, breccia, or replacement types or a 
conbination of these. Impurities are calcite, fluorite, pyrite, galena, 
zine blende, and marcasite. The chicf impurity in the athens region is 
said to bo fluorspar, lead and zinc in the Georgcetown—Lexington region, 
calcite with'lcad and zinc in the Gratz region, fluorite and calcite in 
the : ‘Harrodsburg-‘ilmore region, zinc blende in the Danville region, and 
zine and neck: in the Paris-lilleteburg region, : 


Mining was done. chiefly by onen cute. There were few shefts or adits. 
The cuts were shallow, generally less than 15 fect deep, Overburden was 
removed by pick and shovel or steel scrapers, The material, hand-sorted 
in the cut and on the surface, was sized through a l-inch screen, Plus 
one-inch was hand-cobbed,. whereas the minus l-inch went.to the log washer 
for separation of: clay and sonetines was erushed and shee zed to remove 
galena, limestone,’ and silica, 


Alabama 


Sustained commercial production of barite in alabama began in 1914 . 
and ended about 1924, All output has been from residual deposits in red 
clay, somewhat similar ‘to the sink hole donosits ("circles") in central 
Missouri, The clay is residual from Cambro-Ordovician limestones. Recent 
work2? indicates the deposits to be of mesothernal.and epithermal origin 
and that the barium was brought up in enanations from magmas and denosited 
as veins ‘and replacenérits which were formed after the main Appalachian 
structure wes developed at the close of the Paleozoic, The major barite 
districts in Alabama, according to Adams and Jones, are: 


Bibb County, 6 to 10 miles north of Centerville. 


Shelby County, Longvi ew~Saginaw (southern part of county) and Vincent- 
Harpersville-Wilsonville (in eastern pert). ‘ 


Jefferson County, 35 miles southwest of Leeds, 
~—=St. Clair County, Beaver Creek valley, east of ashville, 


Btowah County, Grecns Creek Valley, on the southern border of the 
comtae , 


Fohs, F, J., Barytes Deposits of Kentucky: Kentucky Geol. 6urvey, 
ser. 4, vol. 1, Pt. 1, 1913, pp. 441-585, at p. 456, (This is the 
basic refercice: on Kentucky barite.) 

29/ Adams, G, I,, and Jones, W. B,: Barite Deposits of Alabama: Alabama 

Geol, Survey, Bull. 45, 1940, 38 pp. at pe 16. ; 
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Calhoun County, neer Angel station in northwcsterm pert of county 


Cleburne County, about: a miles south of. Heflin. 


Cherokee County, in southeastern corner of county, near Georgie 
Alabama State line, 


t.ost of the output has been from Calhoun, Bibd, and Shelby Counties, 


The litcrature on alabama barite indicates that the cenosits are by 
no means exhausted, and perhaps the fields may be reopened at some future 
date, Additional references are given in the footnotes! aoe 


@ 


" South Gaeeaiae 


‘The earliest renort of production in South Carolina is in Mineral 
Resources of the United States for 1891, Since that tire there has been 
intermittent production from lenticular veins in quartz sericite schist 
near Kings Creck, S. C., on the Southern Railroad, Vein content is chiefly 
massive granular barite varving in color from pure white to deep rose pink, 
Quartz veinlcts and galena are easily separable impurities, Barite veins 
range in thickness from a fow inches up to 8 feet or more and conform 
roughly to the strike. and dip of. the enclosing schist. In general, the 
strike is N, 25° E. and the dip 10° to 45°, Ore" ig mined by. stripping 
the veins in open cuts and blasting out the barite; Galena is removed by 
hand sorting and the quartz by jigs. 


_ Other States 


States other than those already mati ened have never been important 
sources of barite. The following areas mey be noted, howcver, 


A small quentity of barite was shipped in 1915 from a deposit on the 
west coast of. Prince of Wales Island, alaska. Country rock is white 
limestone interbedded with talc schist. The barite body igs tabular in 
shape, nearly vertical, and ebout 30 fect wide. The barite appears to 
be a replacement of the limestone, analysis in percents: - Sido; 0.42; 
iron oxides and Alo0z, 0.12; MgO, 0,16;. Cad, oe ° 3, a Ol; Bad, 64, 94; 

and Sr0, none; ea avenen barium Ruaeaves. 98.9. 7 


The principal locality in which varite was mined in Connecticut is at 


Cheshire, 10 to l2 fey yagee of New Haven, where it occurs’ as lenslike 
veins 2 to 4 fect wide.’ There has been no output for 50 or 60 years, 


Jones, W, B., and McVay, T, ¥,, Berite Deposits of the Sinks District, 
Bibb County, Alabama; Econ.: *Geol., vol, 29, No, 8, Dec. 1934, pp. 
761-766, 

Adems, G. I., Hydrothermal Origin of the Barite in slabama: Econ, 
Geol., vol; 26, No, 7 November 1931, pp. 772-776. 
31/ Geol, Survey, Mineral Resources: of the United: States, 1915, Part II, 
32 


Nonmetals, p, 1€9, 7 
Geol, Survey, f:ineral Besourede of the United States, 1915, Part II, 
Nonmetals, p. 170, 
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4 snell output has been reported in Blaine County, Idaho, 9 miles 33/ 
northwest of Hailey, where crystalline harite occurs in lerticular masses, 
anc at Troy, Lincoln County. a 

& snall output of darite from residual deposits has been reported24/ 
on the eastern side of the Cumvterlana Valloy north and east of MEY DESDORs 
Pa. . 


The Geological Survey and the Bureau of Mines, ducing the course, of 
the annual berite-production canvasses since the latter part of the- last 
century, have received reports tnat barite deposits also occur in «arizona 
(near Tombstone, Mesa, Buckeye, Salome, Parker, and Bouse), Colorado 
(near Cenon City and Florence), Idaho (near Hailey and Troy), New Mexico 
(near Las Cruccs and Alonan), “Washington brea Svring dale) and Wisconsin 
(near Cuba City and lineral Point): Barite hes been reported in other 
States, but little or no attempt has been made a a deposits, 
“Available references are’siven in the footnotes | | . 


_ MINING aNd PSEPARATION 


There is no one ‘general method of winning barite. - Mining methods. are 
governed by the type of devosit, price of tarite, cheapness of labor, | 
availability of water, and intended use. Five methods of recovering barite 
have been employed in recent vears and ere given in their order of 
importance in 1944: ‘ 


1, SBarite-bdcearing clay is dug with power shovels in open pits, © 
the clay washed out in log washers, and the log-washer concentrates further 
beneficiated {iiissouri, Tennessee, and Georgia). 


2. Barite-bdearing shale is blasted in open pits and the barite 
separated by flotation (Arkansas), 


33/ Pit and Quarry, Vol, 23, No. 3, March 23, 1942, py, 22-27, 
B4/ Stose,,Geo, W;, Barite in Southern Pennsylvania: Contributions: to- 
. Economic Geology: Geol, Survey Bull, 225, 1903, pp. 515-516, 
35/ Baker, C. L., Barite in'Texas: Univ. of eee a. Bur. of 5 Econ, Geol., 
Min, Resources Survey Circ, 4, Jan. 1932, 5 pp... 
Grasty, J..S., The Barite Deposits of Maryland Give Promise of 
Becoming Important: Min, and Eng, World, vol, al, No, 25, Dec. 19, 
1914, p. 1137,. a | 
Han, ve E., and Merritt, C. 4,.,.Berite in Ok1ahona: erepone Geol, 
Survey Circular 22 ‘1944, ao pe %.. 2 
howe, a a Rory tes Depo ai te in. tontena: Min, World, vol. 28, Ho.. 
16,. apr. 18, 1908, », 637, 
Talmage, S. B., ana Vootton, T. P., The Von-Metallic Mineral nesources 
of New Nexico and Their Econoric Features: Wew Mexico State Bureau 
of Mines and Mineral Resources Bull. 12, 1937, pp. 49 — 52. 
Zapp, A., Barite in Northern Llano County: Univ, of Texas Bur. Econ, 
Geol, Min, Eese, Survey, Circ, 35, Sept. 25, 1941, 6 pp. 
. 3 
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3, Barite veing are mined underground, and lowigrade ore is bene- 
ficiated (California, Nevada,, Tennessee), 


4, Massive barite is blasted in open sits with little or no, 
subsequent sorting (Nevada), 


Se Barite is mined by hand ice 


Washer Operations | 


The prime incentive for supplanting hand mining with washer production 
is cost reduction, Thus, the high labor costs of World War I breught the 
first steam shovels and log washers to Georgia and Tennessee, Hand labor 
vegan to be displaced by the machine in Missouri during the boom years of 
the 1920's, but the transformation has never been so complete as in Georgia 
and Tennessee, and hand-nined barite competed actively with washer barite 
in Missouri until after the depression of the thirties, Since the beginning 
of World War II, a number of factors have operated to reduce hand mining 
in Missouri to ny one namely, the high wages available to unskilled 
labor, the general labor shortage, and the finding of the National Labor 


Relations Board that hand miners are the employees of the owners of the 
land they mine, — 


The typical Georgia or Tennessee producer operates somewhat as foldows: 
Prospecting is done in areas containing fragments of barite ("float") lying 
en the surface or exposed in gully walls,. Formerly, prospecting was limited 
to sinking auger holes.or hand=dug test pits. to depths of about 25 feet, but 
with the increased overburdens. now encountered in the Bast one producer has 
turned to core drilling to locate and map new barite deposits, 


_ After a deposit has been outlined, overburden, if present, is stripped 
by a 3/4~yard power shovel operating in conjunction with trucks (gasoline 
or Diesel), Some producers strip with tractors pulling 10-cubic-yard _ 
scrapers, As soon as enough overburden is stripped to permit a shovel to 
start mining, it moves in, and stripping and mining go on simultaneously 
until stripping is complete, Overburden may be up to 50 feet, and working 
benches are carried at about 11 feet, The shortage of shovel operators 
during the war has curtailed such double use of shovels,- The mining shovel 
leads the barite-baaring clay into a truck, which carries it to the washer 
not over a mile away, (When-this distance is exceeded, the washer is moved 
nearer the deposit.) 


The following are the essential steps in washing barite: 
/ 

The truck dumps the clay into the bullpen, a bin whose bottom is a 
grizzly consisting of railroad rails set about 4 inches apart, The bullpen 
man hydraulics the clay, rock, and barite ‘through the grizzly with a 2- 
inch hose and throws aside all lumps too big to pass the grizzly. At some 
washers oversize rock and clay balls are thrown aside, but oversize barite 
is hammered through,. (Rock in Georgia washers consists of ‘jasperatd quartz 
and in Missouri washers of dolomite, chert, and quartz,) .The slurry falls 
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from the grizzly upon a log washer, generally with 27~foot double logs. 

Log overflow ‘enters a wooden sluice leading to the mud pond, lIog discharge 
enters a trommel, where oversize may go to a picking belt or to a jaw 
crusher’, Undersize larger than 1 inch is crushed in rolls set at 1 inch 
and may be returned to the logs, trommel, or screened directly. Jigs 
separate the barite from rock, and ordinarily three screen sizes are 
produced ~ minus 12-mesh, plus l2-mesh minus 5/8~inch, and plus 5/8-inch. 
The fine-mesh material may be tabled and the iron removed with high-: °° - 
intensity magnetic separators to produce a high-grade (98 percent plus 
barium sulfate) material, or it may be added to one.of the other sizes. 


It is estimated that 7 to lz ee total barite in the clay is 
lost as fines in the logwasher overflow, 22 One Georgia producer has 
installed shaking tables and ohete on cells to recover ane fine Revere 
References on mining barite in aye and Tennessee not already: 
mentioned are given in ue eoonnote. 


Mining ‘in Missouri ie fundamentally the same as in Georgia and 
Tennessce,. but certain differences make for cheaper recovery. Prospecting 
is easier. Washers freauently are erected in areas that hand miners have 
exhausted, on the theory that the hand miners left enough a barite to. 
support a ‘washer. | Also, overburden is rarely more than 1 or < feet and. 
is often‘ignored by the shovel operator, pene ime sx Newevers “ht is found 
profitable to strip it, generally with a dragline shovel, Missouri barite 
tends to string out in "runs" or "leads" 10 to 20 feet wide and several 
hundred feat long, and the shovel operator exercises considerable insight 
in following the run, This practicé is somewhat simpler than Georgia and. 
Tennessee procedure, where the richer parts of ‘the clay are very irregular 
vertically ag well ag ‘horizontally, and mining*and etre Pete. are ar 
on concturreéntly to depths ,Breater - than 100 feet, : 


Hiigsouri barite is setter than that found in Georgia ana Tennessee 
and may be disintegrated in the. trommel without the necessity of. crushing. 
The trommél, -which follows the log. washer, is generally about 6 feet: long 
by 4 feet in diameter, with holes 3/8 inch in diameter, Nearly al] the © 
barité is shattered and passes through the trommel screen, leaving lymps 
of unbroken quartz, limestone, and dolomite to be ejected at the discharge, 
The trommel concentrate contains impurities and igs jigged and a wet 
or prague “Gepontine on what the eee will take, 


7 Mane 4. 800 eerione per aie, including 500 gallons of makeup fron.» 
well, river; or spring, is needed for the average washer,producing 1,000 


36/ Hale, D. P,, Jr., Modern Mining and Beneficiation of Barite at 
Cartersville, Ga: am, Inst, ilin. and Met, Eng. Tech, Pub, 973, 1938, 
Pe 2 alles 
37/ Hubbell, A, H., New Riverside*- Producer of Barytes in Georgia: Eng. 
and Min, Jour,, volzg 143, Fo, 10,: October 1942; ‘pp. 62-65. ee 
wrene—~:' Earytes — a Wonometallid Product of Eastern Tennessee: Eng. 
and. Min, Jour., vol, 144, No.‘1l,: January se » PP. 63-65, | 
Rankin, EH, &., Laurence, R, ‘A., Davis, F. 4,.., Houston, EB..C., °°. 
-. and McMurray, Lynn L., Concentration Tests on Tennessee Valley. Barite: 
Am, Inst., Min. and Met, Ing, Tech,. Pub. 880, 1938, 13 pp. - 
See, also, footnotes 5, 12, and 36,. 
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tons of barite a month, Local streen-pollution ordinances gonerally 
prevent turning washer waste into Trivers, as Ait‘is said'to kill the fish 
and make the water unpalatable for cattle. . Therefore, a mud pond ig made 
by throwing up en. carthen dike across a little valley. from which the barite 
has previously been mined, The dike is increased in width and height as 
time goes on and may reach 30 to 70 feet by the tine the washer must be. 
moved, At this stage the pond may cover 8 or 10 acres. aAbandéried ponds 
date to the tine of the first World ‘lar mt, eccording to producers, have 
never conpletely cried up, However, crusts strong enough to support 
plowing tears have formed on some of the older ponds, and these. ‘have been 
turned to cultivation, | ane tee 

A berite washer complete with double log, tronmel crusher; Sige, 
shovel, and 4 or 5 trucks mey cost $30,000. Or, More, 


Flotation - 
The two largest barite producers. in the” United States = . Magnet Cove 
Barium Corp, and National Lead Co, at Malvern, Ark, - recover. barite from 
shale-replacenent formation near Magnet Cove, Ark., a few miles from 
Malvern, The darite is ene inetesy ixed with quartz-and small amounte 
of iron oxide and residual shale", i A typical analysis of high-grade 
_ rock. shows 85,1 percent bariun sulfate, 11,11 silica, and 2,85 iron oxide 
and alumina, Poorer samples range down to 50 percent barium Pure tes A 
working average seems to. be about 70 percent.- . oor 


The operations are open-pit, and the rock is shot down and loaded on 
trucks with power shovels and. carried to crushers near the pit. Crushing 
practice differs somewhat. between the two competing plants, one firm 
. crushing a mnaximum-size feed for a ball mill, the other crushing somewhat 
finer for a jig feed before grinding, Both producers wet-grind very fine, 
nearly all the material passing ea 325-mesh screen, The ball-mill discharge 
is classified and froth-floated. One firm floats barite anc the ather 
depresses it. The concentrate is filtered, dried in a rotary kiln at a 
temperature high enough to destroy traces of organic reagents (which would 
otherwise interfere with. use in drilling mud), cooled, sacked in 100~ 
pound ply bags, and shipped 400 or 500 bags to a car, 


‘Working details of the flow sheets used by the two apirnneae producer 
are largely confidential; however, ge satisfactory flotation method has 
been developed by Nornan and Lindsey? in Eurcau of Mincs laboratories, 

, Briefly, the crude material was dry-ground in a Raymond mill to 98 percent 
through 200 mesh, and this was fed into a ball mill with the addition of 
about 50 percent water and a little sodium silicate to deflocculate the 
pulp, - The ball mill discharge was pumped to a conditioner, where coconut 
fatty acid was added, From the conditioner the pulp overflowed to a 
six-cell flotation unit and was introduced at the third cell of the unit, 
Flow of concentrate and tailing was countercurrent, cell-to. bua giving 
four rouzher and two cleaner cells. Pine oil was added in No .-4 cell,. 


PP A A ER 7 
38/ Normen, James, and Lindsey, B. S. Flotation of Rarite from Magnet Cove, 

Ark.: Am. Inst. Min. and Met. ing. Tech. Fub, 1326, May 1941, p. l, 
39/ Work cited in footnote 38, ee 
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idequete dilution of the feed was obtained from froth-breeking sprays in 
the concentrate launders. Concentrate and tailing were collected in 
separate: thickening cones, This process gave a 90-percent recovery of 
barium sulfate of the original rock, and the concentrate analyzed 98 
percent barium sulfate, svecific gravity ¢,395 —- both unnecessarily high 
‘for its use (well drilling) but. indicative of the possibilities of 
flotation, os 


- Underground Vei eration . 


| There are about. three producers in this category, and their recovery 
methods are dest discudsed individually, The largest producer is the 
National Lead Co, at El Portal, Calif., which mines barite from a vein, 

the width of which Tvartes, showing @ serios of lenses, averaging | 14 feet, 
with a maximun of 35 fect, "40 The vein has been. worked on an onen-cut 
face, but present output is obtaincd fron subsurface operations, The 
"ore" is obtained by. conventional drifting -and shrinkage stoping, with 

adit levels 80 and 260 fect, respectively, bclow the surface. Three tons 
are shot in the stove and one ton ig taken out imncdiately and the 
renainder later, It is crushed to pass a 4-inch grizzly at the mine and 

is carried vie aerial tranway northward across the Merced River to the 
finishing plant, Here it is cone-crushed to 3/8 inch,. jigged to discard 
‘about: 20 percent quartz and other gangue, wet-cround in a ball. mill, 
classified in cone classifiers, thickened in ae Dorr settling tank,. splashed 
on a steamhoated drun, scraped off with brushes, machine-sacked in 100— 
pound By : paper ba and loaded on Pied cars. Details are given by 
Young. ote es | . 

‘Tndustrial tiinerals & Chemical Co, recovers barite on a small scale 

from the Lucky Paint mine, 26 miles northwest from Carlin, in Eureka 
County, Neve, by means of a shaft and stapes, The vein is 6 feet wide in 
places, : 


| (See also the available = sdiamaen tacliaian the underground vein 
operation of Clinchfield Sand & Feldsnar Co, in Tennessee, p,.8,) . 


Massive Barite with Open-Pit Hothods 


- Two producers in Nevada and one in California use this proccdure, 
The Nevada operations are quite simple, There the cut may be a nit on 
a hilltop or a bench on a hillside. Overburden is only about 1 foot 
thick end is easily stripped by power shovel. The barite is blasted down 
and is loaded into trucks with the-shovel, .In one deposit lumps of waste, 
mostly silicéous shele, are few and may be thrown aside by hand. In the 
other deposit impurities are more abundant and are removed largely by 
putting everything through ea jaw.crusher and discarding material that 
passes @ l-inch shaking screen. The product of both deposits analyzes 
91 to 93 ¢ercent barium sulfete. Trucks carry the mineral to the argenta 
siding of the Southern Pacific Railroad, where it is wolghed and loaded 
in gondolas, 


Bradley, J, ,, Barite in California; Rept. 25 of the State Geologist, 
vol, 26, No, 1, January 1930, =. 51, 

41/ Young, G. J,, Mining and (illing Barite; Eng, and Min. Jour., vol, 
130, io. 2, July 24, 1930, pp, 70-71, 
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A massive California deposit is worked at the Spanish mine, 2 miles 
north of the town of Washington, The following information has been 
submitted by L,-R, Moretti of ‘the Industrial Minerals: &! Chemical Co, in 
a letter dated: Jemiary 3, 19455 oo : Rd 

the” ‘mine ig-a ‘Yow-erade ghld-aliver;? ‘lead na ‘zine | 
_producer and occurs in the southward extension of ‘the 
“famous Allegheny’ high-grade gold mineralization, : It hae” 
~ been worked’ to a depth of: 1,500 feet from the ‘outcrop, ‘the™ 
- lower portions showing metal values ig low-grade ‘gulfides’ 
' with very minor amounts of barytes. ‘The upper ‘portions: of © 
~ + "the mine contained oxidized ores at times very high in oda 
values, ‘At an elevation of approximately 4,800 feet ‘a barite 
‘lens on ‘the footwall of ‘the quartz vein was ‘recognized, and. as 
' the mining of the gold ore at this point progressed the extent 
" and attitude of this lens was roughly determined; ‘In 1940, as 
- the gold: operations were being suspendéd, the ‘Industrial Hineral’s 
-°& Chémical Co, took over the development and exploitation of this 
lens, Careful - ‘consideration of the slippery talcose footwall and 
the broken hanging wall led to the determination to extfact this 
_ ‘‘barite as an open-pit operation, The lens in question is approx 
«imately 400 feet long,'4 to 20 feet wide,‘ and extends 250. feet. 

om a 23-degree dip, Stripping operations up to December -1944 

have uncovered in excess of 40,000 tons, of which some 30,000 

‘tons hive been mined, . Stripping is accompli shed -wi th bulldozer, 

ripper, and ‘carryall,~: The lens is known to continue in the | 

‘Same strength, purity, and dip to the 2&0-foot level, which 

‘would furnish in excess of 100,000 tons in reserve and to be - 

‘stripped, — Below the -250-foot level the vein structure plunges ' 
to a dip of 65 to 70 degrees and: the ‘barite content is reduted 
* "to 65 percent or less in much reduced width,: The present ‘~ 
production is handled by normal: quarrying mottode: Hand sorting 
"- provides two classes of product, The high-grade portion averages 
99 percent barium sulfate and less than 0,15 iron oxide ang 
amounts to <0 percent of total production, The rejects from this 
“gorting average 96,5 barium sulfate with less than 1.5 percent 
_. ‘vtron oxide, Iron is present as sulfides in the ore and iron ~ 
‘ oxide fissure filling, The ore is trammed over a 7, 500-foot 
aerial ‘tram equipped with 20 buckets, semi-automatic loading, 
and. automatic dumping, At elevation 3,000 the tram terminal ore 
‘bins’ serve as surge’ bins for dump-truck loading, Trucks haul ‘ 
_. “hoe rail at Auburn, Calif., some 10 miles over dirt roads with’ 
 thaximun 10~percent grade and thence 40 miles over a concrete 
“ Wighway, Raymond roller mills at Berkeley, Calif., grind ‘the 
low-grade barytes (96: percent barium sulfate) for use in oil. 
‘wells ahd other industries where relatively high iron content — 
is not objectionable, , The 99: -pecent: purity ore is: washed in 
. & countercurrent blind- trommel end then dried and ground in 
“roller mills for use in glass, paint, rubber, and other ‘color- 
conscious industries, .. 
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"Hand iiining ee 


' Until the. firet Worlé Jar, in. Georgie’ and the early. 1920's, in. 
iaaduct. hand mining was the sole mothod of. recovering ‘barite from 
residual deposits. Consumers preferred hand=mined barite for making 
bleached filler and for. chemicals. on, dccount of its purity, which was 
generally ‘better. than. 96 percent, ‘Fand mining remained of. cofsiderable 
importance ‘in Mi ssourl yntil about. 1939, when a decision ‘of the National 
Labor: Relations ‘Boar 42, to the effect. that hand ‘riinere were employees 

of thé landowners was affirmed in the Federal. courts. The sudden decline 
of hand mining cannot be attributed solcly to this decision, however, as 
high wages,in ‘nearby war industries: undoubtedly attracted away much. of 
the labor which might Have been available for hand mining barite, Previous 
to the labor Board decision tite. miners Were considered independent 
contractors by the. landowners, ‘They were permitted to Tive in cabins on 
the land and. paid ‘the owner a royalty on barite mined and said, generally 


oa ae | Of ‘cents 4 ton, . Most. -landowriers are now reluctant to let miners dig on 
their property; as. they believe that the miners, -as employees, would have 
‘ to be paid the. minimun wages established by law... .The average output of 


barite per hand miner ver week is only about 2 tons (with some of his 
family helping)., and this would be worth only $17 to the landowner, » 
whereas wagés of 40 cents an hour for a 50-hour week would be $20, The 
differential was even greater at the time of the Board’ aae 


Virtually ‘all fields worked “by dandaieius methods were. ‘first 


| discovered when float was turned up in plowing, WNoxt, the miners sank 


test pits.or drove thick, pointed, steel-rods into the ground. ‘at various 
places, If the rod touched barite, it adnered. to the rod as a white 
powder ‘when the. rod. was withdrawn. Teither dolomite nor-quartz adhercd, 
Once the "field" was éstablished, the hand minor's prospecting method for 
his succeeding shafts. ‘was an insouciant combination of intuition and 
chance, according to testimony given before the Labor Board, the miner 
stood near the pit he had just depleted, threw his pick over his shoulder, 


and dug as next shaft where the pick fell, 


The miner work ne pit alone anti? it. becomes too deep to throw 
out dirt with: the shovel, when. a crude windlass with bucket is placed 
over the hole, and one or two helpers assist, cleaning and sorting what 
the digger sends: up, The shaft. may be 3S feet to 5 feet in Giameter and 


is gencrally circule a The miner works down 8 to.12 feet in the shallower 


shafts or down to 25 or 30 feet in the deep ones, and then drifts out as 
much as 8 Feet in all directions, until the interior of the working 
resenbles an inverted mushroom, Wo timbering is used, The-.miner frecuently 
is able ie Ronnces a ets a his nesecey working with a drift of an old 


“Fationet iter Relations. Board, “Decisions and. Orders: Vol, 37, Nov, * 
— 28= Dec, SI, 1941, pp.. 662-672, (The -Board decision was. affirmed at 
Federal. Reports 2d ser, vol, ‘isi, pps 585-593, and the Supreme Court 
denied. certiorari at Supreme. Court Reporter vol, eee ‘Pe 995.) 
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working, and this assists ventilation, On summer days, when air in the. 
pit is colder than that outside, ventilation may bé encouraged ina  _ 
connected drift system by burning wocd at the bottom of the abandoned 
shaft. The hot air rises, pulls in more air through the connected drifts, 
and fresh air falls into the new shaft. The helpers on the surface cobb 
off most of the adhering clay with hand mattocks, and most of the rest 
dries and falls off in a few days. ‘Remaining clay and much of the iron- 
oxide stain is renoved by vigorous treatment in the "rocker" or “rattle 
box" - a box on rockers, with spikes pointing inward, and with numerous 
holes in the bottom to permit particles of clay «nd iron oxide to pass, 


The barite is loaded on trucks and carried to the railroad or direct to 
the consumer, 


The social side of hand mining has-been noted in several articles. 43/ 
MANUFACTURE OF GROUND BARITE 


There ere two general systems of grinding barite, depending on whether 
it is to be bleached, Barite intended for use in well drilling is generally 
ground in ball mills, for contamination from the iron balls is immaterial, 
The same applies to filler uses in which the color does not matter, . 
Whether the mineral is wet- or dry-ground depends on several factors. _ 
Arkansas barite must be ground before flotation and hence is wet-gfound, 
Barite at El Portal, Calif., used for making mud-weighting material, is. 
jigged in the same plant where ground and therefore it is simpler to 
grind it wet, In Georgia, after preliminary treatment in a gyratory 
crusher. the procuct is ground dry in a 5-roll Raymond mill, In Missouri, 
unbleached berite is ground dry, and barite to’ be bleached is wet-ground, 
Nearly all ground barite is bagged automatically in multi-ply kraft bags. 
Manufacturers of bleached barite use a 50-pound bag, and all other grinders 
use a& 100-pound bag. 


In preparing bleached barite, considerable care must be exercised to 
avoid contamination from iron, The process consists of wet-grinding 5/8 
inch jigged barite in a tube mill with flint pebbles, followed by thickening 
in a Dorr classifier; then it is bleached, vacuun-filtered, dried in a 
continuous kiln, dispersed in a small mill, and bagged. For this process 
Missouri barite has an advantage over barite found elsewhere, in that it 

is softer and more easily bleached, 


_ The bleach process is generally a trade secret, but the general 
principles are well-known, The main impuritics are the oxide, sulfide, 
and silicates of iron and manganese and lead sulfide, These are brought 
into solution by digesting the ground pulp in a hot solution of strong 
sulfuric acid, The pulp is settled, separated, and washed, Washing 
removes almost all the impurities, but traces of ferrous sulfate, which is 


43/ Hopson, R. F., Barite Mining in Southern Missouri: Explosives Eng., 
vol, 14, Yo, 4, April 1936, pp, 107, 113, , 
Lieberman, H. B., Les Misorables in Missouri: Ken, Mare 9, 1939, 
pp. 26-27, 47-49, 
Wittich, L, L., Barytes in Missouri: The Colliery Engineer (formerly 
Mines and Minerals), vol, 33, No, 2, September 1g9le, pp. 95-97. 
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only slightly soluble, remain and tend to oxidize to brown basic ferric 
sulfate or brown ferric oxide, Washing would be more effective insofar 

as removal of iron is concerned if the ferric sulfate could be converted 
to the much more soluble ferrous sulfate, This may be done by reacting 
the pulp from the sulfuric acid vats tay" a little ‘sulfurous acid, thereby 
reducing ferric ions to ferrous ions,34 | | 


Mos tuerounasberttes whether bleached or bial is classified so_ 
that 95. percent passes a S25-mesh screen, A small fraction of the output 
is ground to only 200-mesh for less-exacting filler uses, 


USES OF BaRITE 


The chief.use of barite in 1944 was in oil-well drilling; lithopone 
was tHe gecona largeest market, chemicals third, fillers fourth, and glass 
fiz th, | a ; 


Drilling Mud 


In drilling oil wells with the rotary system, a drilling bit is 
used which genorally consists of four cutting gears rotated by a central 
shaft, The bit cuts or abrades the formation, and the cuttings are 
renoved by a fluid that is forced down through the drilling shaft, out 
at the bit, and up the well to the surface, This fluid serves several | 
other purposes, too, such as lubricating and cooling the bit, "plastering" . 
the walls to prevent caving, and restraining abnormal gas and oil pressures 
to their formation levels, It is the last-named function in which barite 
is useful, a - | 


' Oil fields on the Gulf Coast of Texas and Lovisiana, in the..San 
Joaquin Valley of California, and near Ventura, Calif., are noted for 
abnormally high gas and oil pressures; that is, oil or gas seeks to enter 
the well at pressures greater than that of a column of water in the well, 
If the oil or gas.is not confined. to its formation, it will blow out the 
well, with resulting danger to life and property. One of the early 
solutions to the problem of abnormal pressures was to increase the specific 
gravity ("woight") of the drilling fluid by.adéing clay to water with a 
little bentonite as a suspending agont, Clay drilling muds, however,. are 
comparatively light, unloss large quentitics of clay are added, in which 
event the mud becomes too viscous. A mud is said to be too viscous when 
cuttings do not settle out readily in the mud ditch or if entrapped gas 
is unable to free itself when the fluid enters the ditch, A heavy but 
viscous mud may be made so light by gas "cutting" that a blowout may occur, 
To obtain a. heevier mud without increasing vis scosity, several ground 
materials hcavier than clay have been tried, eee wae | barite, celestite, 
and iron oxide, 


_ There seems to be-no logical objection to iron oxide as a weighting 
agent, for it is heavier than barite and, when properly prepared from 
native oxide, contains no detrimental soluble salts. ‘However, it stains 


U. S. 


De Lore, C, P., and McHan, B. B., Process of Treating Barytes: 
Patent 1,783,778, Dec. 2, 1930, — 
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clothing almost indelibly, and this may be a psychological deterrent to 
its wider use. Since about 1938, a few thousand tons of celestite has 
been mined annually in Texas for use in well drilling, but celestite has _ 
the disadvantage of being lighter than barite,. 


Barite, because of its high specific gravity, low cost, cleanness, 
freedom from detrimental impurities, and inertness, is used almost uni- 
vereally when a heavy weighting agent is needed in drilling muds, Its. 
use in well drilling wag patented by Stroud, wno assigned the patents to — 
the National Lead Co, 45] Drillere were charged a royalty of $13 a ton wmtil 
the patent expired, 


Useful barite drilling muds may be obtained ‘in specific gravitics _ 
ranging up tq 2.5, The barite is kept in suspension with a little 
bentoni te,=8 


About 5 tons of barite is consunce for each 1,000 feet of high- 
pressure well drilled, 


Glass 


Barite crushed to about 16-mesh and added to the glass melt as such 
serves several purposes, It fluxes the heat-insulating froth that tends 
to form on the surface of the melt, thus saving fuel. It acts as an 
oxidizer and a decolorizer, makes the eles more workable, and increases 
brilliance in the finished ware, Pighertil recommended the following 
formas, Window glass: ‘Sand 100, soda ash 26, barite 4, limestone 28, 
and on ruiftasiel 1/16 pounds, antages have ben clainea for adding 
barium sulfidet8/ and barium oxiaedifalone with crushed barite, | 


miintS0/ recommends that the barite ‘be prefused with NaCl and ‘the 
melt broken up to 50-mesh by blowing a blast of air across the pouring 
stream, Barite entere into the melt by decomposition to barium oxide and 
sulfur trioxide. The sulfur trioxide combines with charcoal added to the 
batch ‘specifically for this purpose, to give sulfur dioxide and carbon 
monoxide, both of which escape as gases. The barium oxide remaining 
combines with silica in various proportions, ee that the = 
barite be reduced with zinc dust instead of carbon,2 In such case the 
formula is: Send 1,000, soda ash 350, limestone 200, barite 50, arsenic 
oS, and zinc 5 pounds, 


45/ | Stroud, B, XK., pplication of Mud-laden Fluids to Oil or Gas Wells: 
U. S. Patents 1,575,944 and 1,575,945, March 9, 1926. 

46/ Stern, 4, Geo,, Role of Clay and. Other Minerals in Oil-Well. Drilling 
Fluids: Bureau of Mines Rept, of pee e ene 3556, February 1941, 


pp, 53-54, 

47] Fisher, E. E., Glass and Ite Manupaetane’ U.S. Patent 1,665,693, 
1928, 

48/ Fisher, BE. E., Glass and Its Manufacture: U, S. Patent 1,665,694, 


April 10, 1928, «also, Glass and Process of HMalcing Same: U. S. 
Patent 1,962,495, June 12, 1934, 
, Glass Composition: U. S. Patent 1,962,496, June lg 1934, 
Flint, ¥, C., Use of Bariun Sulfate in Glass Batches U. S. Patent 
me 986, 720, Jan, 1, 1935, , 
Flint, F. C., Glass Batch: Ue s. Patent 2, 113,195, april 5, eee 
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Nearly all large glass furnaces operated on a continuous basis, for 
example,. those making window glass and container glass, use crushed barite 
as a surface flux, replacing in a large degree crushed salt cake formerly 
used for this purpose, Barite is added, preferably as crushed material of 
about 16 to 20 mesh, because this screen size is fine enough ‘to go into 
solution rapidly and yet not so fine that it coalesces in small lumps, 
which dissolve more slowly and may form seeds. However, when-crushed 
material is not available, the glass industry uses ground barite Cee ea 
intended for use in well ehaeeenee™ 


As fluorine isa constituent of many eieadee, bari te snatatning 
flucrine may find a market in the glass industry, although it would be 
worthless in making chemicals or lithopone, A mixed barite-flu rspar 
mined near Marion, Ky., known as fluorbarite, containing typically 70 
percent fluorspar and 30 percent barite, may be crushed to 20 to 40 mesh 
and used with sand, soda, lime, and feldspar in making clear Plass.22 
Magnesium chloride is added tr the melt to volatilize iron Eta Ce as 
ferric chloride, 


Filler 


The index of refraction of. barite is low (1,6 plus); consequently 
the ground mineral has little hiding power in a drying 011 vehicle, and 
its use in paint is limited to that cf filler er extender. In this role 
it offers low oil absorption and fair sanding properties and contributes 
_to a dense, nonporous film, Considerable quantities of barite can. be 
incorporated without bodyine, owing to the lew pil adsorption, Its low 
tinting strength makes ground barite a good base fer beth colored and 
white pigments, Disadvantages claimed are its relatively high cost, its 
failure to protect exterior paint films from ultraviolet light, and its 
tendency to cause settling and caking in the paint can. That its advantages 


_- far outweigh its defects is evidenced by sales of. ground barite to the 


paint industry, which were estimated by the Bureau cf Mines and the producers 
at 23,000 short tons in 1944, | : 


Ground barite oe ee as a filler in inks, oilcloth, linoleun, 
rubber, X-ray-proof fabricated walls, asbestos brake linings, and other 
“materials. Ground barite is said to decrease the time required for rubber 
sulfur mixtures to reach their maximum tensile strength, but acts merely 
as a diluent, causing a progressively decreasing quality with increase in 
the volume added, (Blanc fixe on the other hand improves the quality 
paceees ney up to a certain limit. )53/ 


¢ 


Lithopone 


Lithopone is an extremely intimate mixture of tae: ovecipitated 
salts — zinc eyeeE ce and barium sulfate, Theoretically, it contains 29.4 


52/ Harth, P, E,, Manufacture of Glass: U, S. Patent 2,218,334, Oct. 15, 
1940, 

53/- Dawson, T. R,, Barytes and Its Imploynent dn the Rubber Industry: 
- India Rubber Jour., vol, 73, 1927, pp, 885-889, 926-930, 961-966, 
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percent zinc sulfide and 70.6 percent barium sulfate,” Actually, it 
contains small quantities of other compounds, some of which are added -° 
intentionally to increase its stability. The copr ecipitation of zinc 
sulfide and barium sulfate has been known for 200 years or more, but the 
precipitation product had little value as a pigment owing to its low . 
hiding power and its tendency to darken.: -An- Englishmen; J. B, Orr, solved 
both problems by heating the air-dried precipitate in an externally fired 
furnace to a red heat, causing a change in the crystalline structure of: 
the salts, which resulted in a higher refractive indox, "Orr's white", 
introduced in 1874, was the forerunner. of modern lithopones. — 


Barite enters the manufacture of ab ihopons in the following way: . 
Crude barite is crushed at the lithopone plant in a cone crusher fo about 
5/8-inch, then'in a hammer mill or.in rolls to a.range of 10 to 100 mesh, 
However, if:.the material is. crushed too fihe,. dust losses will be’ high -: 
in the rotary kiln, The crushed barite is #ixed with some form of carbon, 
gencrally coal of, the same mesh size, but petroleun coke breeze also may 
be used. The mix is introduced. at one end of the furnace, which may ‘be - 
fired with oil or powdered coal, and black ash (black granules that resemble 
-cinders) appear at the discharge end, The hot zone of the kiln may. range 
in tomperature from 2,100° to 2,400° F, According to one theory, the - 
following reaction ences place: BaS0q (100 poynds) + 4C (21 pounds) > 
BaS (73 pounds) + 4CO (48 pounds),. Hfrechola4/ notes, however, that eince 
an equally good yield of BaS is obtained if only 17 pounds of C is used 
to 100 pounds of BaS0,4, the reaction probably proceeds'as follows: BaS0q ~- 
+ 2032005 + BaS. Any C remaining then reacts with the COo present, s0 
that the discharge gases are a mixture of CO and COy. In general practice, 
however, 20 parts of coal are used to 100 pene of a 


In addition to carbon, black ash contains other impurities, apnevetine 
of unreduced BaSO4g and the nonvolatile constituents of both coal and crude 
barite, BaS comprises only 79 to 85 percent of the total, The hot black 


ash is quenched in hot-water tanks, ‘and ‘digested ‘until de barium sulfide 
content has been ere 


a) 
BE ORS i a ae ie Te magn hogs ee Bs ‘ 
*@ 2 2 97 @ 


question naturel arises, how can black’ Ash’ ae ieeenas to give a solution 
of barium sulfide. Tho answer is, barium sulfide hydrolyzes readily 
according to the (idealized) equation: 2 BaS+ 2H20 = Ba(OH)p +. Ba(SH)o. 
-. However, as gt eee are assuned ionized, the equation is best repre- 
sented thus: +S + H,0 =Batt + OH + SH. Simplifying: SS + 
H20 > 0H + SE, The extant of le a is determined from the formla: 


ne = ol acid, waere he fraction of Bas nyarolyzee, K vr = 
v(1-h) . He 


ionization we. of water, Kaoig = ionization constant of HS-=S + Ht, 
and v © number of liters of solution containing one mole of BaS, “(A typical 
solution of BaS is 1.2 molar, so that v — 0,83. liter, ) Substituting values » 
in the formula, using constants for é reaction’ at 70° Cz ls 


reer ee a ST eT A See eee Oe ee SP ee en EN neve Oe Cerne 
54/ Hirschel, W,, Die Fabrikation von Schwefelbariun; - anton tote. 
vol, 50, No, 88, Sent. 15, -1926, pp. 692-3, 
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lle 3 15x07 ‘thus h = 0,99-or 99 nercent, It will be 
0.83 (I-h) lip x 107d | 

seen. that hydrolysis of Bas approaches 100 percent as : eomnern tare is 
increased and concentration ia. decreased. It is important that hydrolysis 
does not proceed according to the equation: BaS + Hp0—>Ba(0E) 2 + HoS , 
whicn would lose ES as a gas and prevent precipitation of zinc as the 
sulfide, . That hydrolysis does not proceed to that extent may readily be 
appreciated. from the following considerations: Hy drogen sulfide will be 
evolved when the product of the concentrations .of HS” and H+ in the solution 
exceeds the ionization constant of the acid, » end then only if the molecular 
HoS so formed more then saturates the solution, In the ecuation (Fr) (HS7) 

= Kion , en fa: known to be ox 107 “8, (HY) is determined to be * G28) 

12.5 x 10- ~1é fron a sénsideration of the concentration: of OH in. the | 
hydrolyzed solution: (f iS-) = .0,99 x 1.2 or about 1.2; substituting in the 
sequation anc. solving, HoS = 1:7 x 1076, The solubility » ‘of HpS as 
determined fron the solubility tables ig 3.2 x 10°* moles per liter, A 
solution of 1,2 molar BaS at 70° C, is therefore only 0.5 percent. saturated 
with respect to HoS, owing to’ the repression of H+ by the OH formed in 
hydrolysis, . Even at 90° ©,, HoS is only a little less than half as soluble 
as at 70° 6,- coe bere Eenpereru ce are necessary to Grive oo all B28. 


The peel tion of a zinc sulfate solution to the black san leach liquor 
has the effect of reversing hydrolysis and tying up virtually all S~ as 
insoluble ZnS, and the pH drops correspondingly toward neutrality. As 
the stability of lithcpone to light is enhanced by a slight alkalinity in 
the finished product, the barium sulfide liquor is generally in excess in 
the precipitation reaction. The precipitate is collected, washed, dried, 
calcined, quenched in water, epee dried once mores ane bagged. A 
sample range of analyses is: ste 


| Bexcane 

“SMOLSUUTC se tasncsiesecetesseeneseeee: 0.06, t0 0559 
Soluble salts and inpurities.....<.'- .08 to 1,50 
ZO raid a ize Guceaee he aiS SRW SS WSS RE 08 to 2.96 
ZING fic wikia gioreie ears ww ab Sew Rieu ees 23.10 to 29,36 
a ae ek ae 67.43 to 75.41 


The first lithonone plant in the United States was built by the 
Beckton Chemical Co. at 272 Passaic St., Newark, N. J., in 1892, and 4 
years later a second plant was built on the land of Harrison Bros, & Co., 
‘ Philadelphia, ‘Krebs Pigment £ Chemical Co. next erected a lithopone _ 
plant at Newport, Del., and at about the same time the Grasselli Chemical 
CoO, and the N, Z. Graves Co, also entered the tela, £0/ The Cawley—Clark 
Co. built a plant in Nowark, | H, J., in 1908, an . 
ey Eeaton, N., Outlines of Paint Pecmeieer: ea ed., 1940, p. W. 
56/ Tyler, P, M., Trends in.uhite Pigment Consumption: Bureau of Mines 
Inf. Circ, ‘6881, 1936, p, 7, 
57/ Peters, Bees Zinc Oxide and Lithorone: Chem. ABE vol, 31, No, 5 
May 1923, ». 234, 
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Lithopone production data.were first compiled in 1906 by the 
Geological Survey, and in that year output was recorded at 5,149 tons, 
Production has since expanded tremendously. (See tzble on >, 20. ) 

Ever since the middle twenties, however, an early demise for lithopone 

has been predicted on account of the greater capaci ty of the ‘titanium , 
oxide pigments recently developed, Titanium dioxide has the greatest r 
hiding power of all the white pigments, as shown in. the. foptOWI ne: table: .58/ 


"Riding power 


| Pigme ntti (white lead = 100).0 ee 
Zinc SUITIAC. . ceccccaccsces : 367. | eo 
Tid CHODONG 5 sis'a's's osieioeh O05 POOR ee ee Mate ee: Sy eS 
’ Antimony oxide... .ccecsceee ©° 180 | | a 
Titanium dioxide... esses. 480 _ | 
INC OLLI ecemewev ces oecsee, ¢° 147 


Thus, when 1 pound of Ti0s will ‘do the work of 2 pounds of ti chewens 
or. 4, 8 pouncs: of white lead, it may well be wondered why other white 
pignents are «ble to stay on the market. They do go chiefly because of 
the greater cost of titanium pigments, In November 1944, titanium dioxide 
was selling at 15 cents a pound bulk, whereas lithopone sold at 4% cents, 
The future of lithopone denends just as much on the price of barite as on 


-competition from titanium dioxide. Though lithopone is only 70 percent 
BaSOg»,1 ton of crude barite is consumed for each ton of: lithopone produced, 


Crude barite delivered at the lithopone plant for $10 to $14 a short ton 
accounts for a substantial fraction of the cost of finished lithopone, 
and. barite producers selling to lithopone makers must therefore eee their 
cone sous if they are to preserve this market, Me 


Manufacture of Bariun Chemicals 


General, - Barite is extremely insoluble, and to make it available 

for chemical purposes it must be converted to a water-soluble material, 
If it is to be made into blanc "fixe, however, it may be dissolved in 
sulfuric. acid and precipitated therefrom, as described on page 30, 
without passing through a water-soluble etage. But for other bariun 
products..a process must be-chosen that will yield a soluble intermediate 
material, -Although barium sulfate is 17 times. less soluble than barium 
carbonate at 100° C., barite may be converted to the-carbonate, an ideal 
starting. material for other barium chemicals, by digestion with a sodium 
carbonate solution under pressure at elevated: temperature, | Ipatieff and 
: iF note that the aqueous reaction. BaS04 + 2NaeCogz > BalOg + 
NazC0g + Nags04 is 97 percent complete aftor digesting 4 hours at 320° C, 
under 100 atmospheres pressure, So far as is known, the process has never 
been tried connercially, 
.Mills,.H., Characteristics of Lithopone and Zinc Sulfide Pignents 

for Paint Manufacture: Chem, .Ind., vol. 38, No. 5, May 1936, p, 481. 
59/ Ipatieff, V. N.,-and Freitag, C,, Double. ‘Deconposi tion and Oxidation 
of Inorganic Cormounds under Progaute: Ind,. and Eng. Chem., ind. ed,, 
vol. 27, No. 3, March 1935, pp, 342-343, | a 
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It may be of interest to note the more important processes for 
getting barite into solution which have enjoyed commercial success in 
the past, Poeotner with some that have been proposed but never eapytes 
seta ahaa : = ; 


us Melts: and eee ree wn There news been a wanuee af seeps eels 
to obtain a soluble barium compound by double decomposition in a melt, 
Some of the procedures are listed, Gardner£0/ fused barite with calcium 
chloride for 15 minutes at 1,100° C, .Some S0< was evolved, The mix was 
cooled, ‘erushed, and leached with: We or . to vicld 70 percent of the 
Aneoretieal BaClo. Shreve, ct al, found that lower temperatures (100° 
to 200° C,) could be utilized if one part of ground barite and two parts 
calcium chloride were digested in one and one-half parts water. for 3 to 

12 hours and the cooled mass leached with. a;nixture: of three parts 
methanol and one part ethylene glycol,, ; Barium. qnd- calcium chlorides are 
soluble in this medium and may be recovered. from. the solvent by evaporation, 
The mixed salts are then differentially ‘crystallized. from endl 
variant of this method has been introduced -by -Hill-and Isenberg,& 

Ground barite is dissolved in molten caustic soda, The mass is. cooled, 
crushed, and leached with a solution ‘consisting of three parts “ethylene - 
glycol and one part méthanol, The solvent dissolves Ba(OE)o, which may 

ne recovered oy distilling off the ahead 


| Silica processes. ~ Some Parmanine nethods attempt to bypass the 
formation of black ash and to arrive at a soluble barium product. in. some 
other way. Such methods are not used commercially in the United States 
but have considerable theoretical interest, | | 


. °. One such method ig the reaction of barite with silica to form a waser= 
soluble barium silicate, which hydrolyzes to yield barium hydroxide, . 
‘Patents on this method are given ina footnote,o3/ This process is not 
to be confused with the Deguide process for oe wi sy ae (natural 
barium carbonate) to barium silicate (see p; Fisher&4 substitutes 
bauxite for part of the silica, and De Ja bs) BM calcium or 
magnesium silicate as a source of silica, 


60/- Gardner, H. Al; Procese of Making ene Chloride: U. §, Patent 
1,146,491, duly 13, 1915, _ 
61/ Shreve, R, N., Pritchard, W. N., Farr, W, V., Still, A. Ju, and 
Crosby, J. D., Process of Manufacturing Soluble Salts of Barium and 
Strontium: U, &, Patent 2,020,659, Feb. 11, 1936, — 
Hill, L., O., and Isenberg, S., Method for Producing Compounds of - 
Barium and Strontium: U, -S, Patent 2,225,633, Dec, 24, 1940,- - 
63/ Meade, G, P.; and Traxler, R, N., Method of Producing Soluble Barytic. 
Material for Use as a Sugar a UU. S. Patent 1, 884,796, .~ 
Oct, 25, 1932, ~ 
Rothe, P., and Brenek, H., Process for Transforming the Barium eset 
Strontium Sulfates: U. S, Patent 1,772,269, Aug. 5, 1930, | 
Fuesberg, F., and Clauss, G., Manufacture of Barium Hydroxide: U. §. 
Patent 1,799,989, April 7, 1931, 
64/ Fisher, 2, E,, Manufacture of Bariuri Compounds: ‘U, S.: Patent 2,105,940, 
65 


IS 
— 


van, 18, 1938, 
de Jahn, F. Wo, Process of Decomposing Barium Sulfate: U. S.- Patent 
2,252,100, Feb, 18, 1941; 
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Reduction and decomposition reactions, = The batch furnace process 


was the earliest commercial process for getting barite into solution, 
Even in the 1890's it was still very inefficient, and the black ash of 
this period contained about 40 percent unconverted bari te, 66 


- Crushed ¢oal and petroleum coke big are the classical reducing 
Beans in making black ash, but presumably reduction could be accomplished 
by a reducing atmosphere alone. kstromo// proposed that hydrocarbons 
derived from 011 be the sole reducing agent in conjunction with a muffle 
furnace, After passing over the barite in the furnace, the incompletely 
oxidized gases were burned ag fuel for the flames around the furnace, 


Jacobs proposed heating berite in an electric furnace, driving off 
most of the sulfur, forming a mixture consisting mostly of oxide. 
mixture was. dizested in water and berium hydroxide crystallized out. 68/ 
Newberry and Barre tt63/ patented a similar process for driving off sulfur, 
using a rotary kiln at 2,700° F. ‘The barite was prevented from fusing 
into a mobile mass by the addition of MgO, which assisted in pelletizing 
the material as it moved down the kiln, 


Ful ton20/ proposed an electric resistance furnace to make black ash, 


None of these processes appears to have attained. commercial success, 
and the standard procedures for obtaining soluble barytic materials from 
barite are all based on black ash as a starting point. 


Blane fixe. ~ Blanc fixe, artifically precipitated barium sulfate, is. 
made by mixing together solutions of a soluble barium salt (such as the 
sulfide) and sodium sulfate, whereby blanc fixe is immediately precipitated, 
Also, a substantial quantity of byproduct blanc fixe is obtained in the 
manufacture of hydrogen peroxide by the barium peroxide process: SBa0s5 
4+ HoS04 (dilute solution) — Ho0_ + BaSO4 (blanc fixe), This dianc fixe 
is generally slightly lower in grade than that made by the first-mentioned 
process, In one commercial process, hydrogen. peroxide is produced by 
reacting phosphoric acid with barium peroxide; then the resulting barium 
phosphate is treated with sulfuric acid to eee blanc fixe and more 
phosphoric acid, : 


Jacobs, Cc. B., Process for Mamifseturine Soluble Barium Compounds; 
U.S, Patent 624,041, May 2, 1899, 

67/ Ekstrom, A, W,,Process of Manufacturing Barium and Strontium eapuneee 
68/ 


Us & Petent 1,067,595, July 15, 1913. 

Jacobs, ©, B., Process for Manufacturing Soluble Barium doriseunale: 

U. &, Patent 624,041, May 2, 1899; and. Process of Preparing Barium 

Hydrate:. U. S. Patent 720,927, Feb. 17, (1903, 
69/ Newberry, S. B., and Barrett, HL. N., Process of Making Barium Hydrate: 

U. S&S. Patent 1,106,578, Aug, 11, 1914; same authors, Process of 

Producing Barium Oxide: U, S. Patent 1,133,392, Mar, 30, 1915, 
70/ Fulton, C. H., Process of Electrical Reduction: WU. S. Patent 1,267, 347, 

May <1, 1918, 
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It Wes acy noted Anne seuigiassette expense” would be. saved if blanc 
fixe could be »roduced directly from crude barite without passing through 
the black-ash stace, As barium’ sulfate is’ soluble in concentrated sulfuric. 


. acid (presumablé forming Ba(HS0z}2} anc almost insoluble in dilute sulfuric 


acid, it hes beon sugcested that bearite be-dissolved in concentrated 
sulfuric acid and the solution diluted with water, ay Refinements of this 
methodl2 aze/ ‘include the use of oleun (fuming. sulfuric acid) end the edaition 
of excess ‘ground barite, so that barium sulfate precipitates first as a 
complex vith sulfuric acid, such as BaS04.HoS0q. This slurry “is diluted, 
anc. blanc fixe is procipitatcd, “The sulfuric acid Drocess has, net deen 
ppset rece cornnercially, 


7 thooretical. alternative is to dissolve barite in a melt of soluble 
‘salts, then lixivigate. the mass with water, .4 pulp of bldne fixe ,is loft 
behind, Moffat 73 used sodium sulfate as the solvent, “Moore4/° suggested 
that the fusion mass be.a mixture of sodium chloride and elkali: metal 
nitrates and carbonates, The nitrates an@ carbonates were intended to: 
_ render soluole the invuritics: in ‘the crude barité, such as iron and lead 
. sulfides and iron silicntes, Or the insoluble imnuritics ey simply be 
. Allowed to scttle, according to’ Lichtenberger’/S/ McCallum 76] proposed a 
& continuous fusion process, ground barite anc salt being fused in a rotary 
kiln, the melt dropping into water, If the crude barite is contaminated 
with gypsum, barium carbonate may be added to the melt to remove calcium 
as the cebonates td, These melt processes have not been. adopted commer~ 


et cially so aae as is known, 


ay i’alicer, J. P., Process of acne Precin i tated Berium Sulfate: Ue De 
Re = Pat ent 1,040,594, Oct. 8, 1912, | 

ref" D'ddrian, a.L.D., Process. for the Production of Barium Sulfate: Ue Ss. 
| Patent 1,981,094). Nov, 20, 192. 

Roberts, E,.dJ,, et @l,, Hanufacture of Finely ‘Divided Precipitates: 

© AS Se arene 2,161,651, June 6, 1939, 

Roterts, EB. d., Nenufactare of Bariun ‘Sulfate: UU, Ss. Patent 2,161,652, 

~ June 6, 1939, 

Work, a T,, et all, Menufacture of Barium Sulfate; X. Ss. Patent 
Ae 161, 650, June 6, 1939, 
-273/ boffatt,. - Pisnent: U. S. Patent 973,373, Oct. 8, 1910, 
74/ Moore, G,, Process of Nanufacture of Blane Fixe: U. S, Patent 

— 1,388,285, aug. 23,°1921, 3 
75/ Lichtenberger, T., and Kaiser, asess: Srceeee for hanatactunine Pure, 

' White, and Finely Distributed Sulfate of Barium and Sulfate of 

Calcium: U. S. Patent 1,822,815, Sept, 8, 1931... 
.-%6/ MeCallum,.J., Method of Naking. Sulfates of Barium and Calcium: U. S. 
,s Patent 2,039,438, May 5, 1936, ; 
77/ Englert, C., ot Pe. Process Sete eking ‘Blanc Fixe Of Particular 
Softness:. U, 8. Patent 2,033,696, iat, 10, 1936. | 
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Another theoretical. alternative is to bake a slurry of: ground barite 
in a solution of calcium chloride and then disintegrate the ry cake of 
complex salt in Maters whereby blanc fixe is precipi tated, 


As eaeienea before, the aac method of making’ blanc fixe is to 
add a solution of sodium sulfate to a solution of barium sulfide, This 
procedure gives a product of sufficient purity and fineness of grain for 
most purposes, According to Pierce, the reaction preferably proceeds - 
as follows: : 


A solution of barium sulfide is caused to interact with © 
a solution of sodium sulfate, the barium sulfide being main— 
tained in excess, throughout the precipitation, of that 
theoretically recuired to satisfy the sodium sulfate. The 
temperatures of the solution of barium sulfide and sodium 
sulfate are maintained at such points that the temperature 
of the mixture in the precipitating vessel will range between 
50°. ¢, and 100° C., preferably from 60° to 75°, throughout 
the precivitation, -Between these temperatures the precipi-— 
tated barium sulfate is finer than if the solution were | 
colder, and furthermore the precipitated barium sulfate * * * 
tends to settle much faster in the precipitating vessel, 
‘with a consequence that the top liauor and subsequent wash - 
solution can be decanted off in a more satisfactory manner, 
‘It. is important that the strength of the barium sulfide 
solution should: be between the ranges of.12 percent and 20 
“percent of barium sulfide content and also that the strength 
of the sodium sulfate solution should be between the ranges 
of 20 to 30 percent. sodium sulfate content. 


The precipitate is washed in iron-free water maintained ata - 
temperature between 60° and 75° C. The material so produced is slightly 
alkaline, but the alkalinity is not a deterrent for most of the uses of 
blanc fixe, However, if it is used in printing irks; it attacks. the. 
copper plates of the printing surfaces, and its alkalinity also renders 
it unsatisfactory as a rubber filler. . Pierce later suggested. that neutral 
blanc fixe could be made by washing the precipitate with a weak solution 
of oxalic acid and calcining the product to burn off the acid. B0/ The 
same inventor also prceposed the niter-cake-barium carbonate process for 
obtaining neutral blanc fixe. Here'a barium carbonate slurry may be 
treated with a solution of niter cake (crude NaHs0, containing a little 
free E2804), the niter cake being slightly in excess of the barium carbon- 
me and the following idealized reaction occurs: 2NaHs04 + BaCOg —> 

+ NapS04 + COo'+ Ho0. The liquors are decanted from the precipitate, 
wea is weshaa until thé wash waters register alkaline to »methyl-orange 
renin and acid to phenolphthalein (ora pH between.4.0 and 8.3). ‘The 
near-neutrality is said to be caused by a small amount of alkaline barium 


oes Fr. V., Process for Refining and Purifying Barium Sulfate: 
| U. -§. Patent 1,752,244, Mar. 25, 1930. 
79f erce, J. B., ‘Jr, Method of Malei ng Precipitated Barium Sulfate and 
- . Sodium Sulphydrate: U, S. Patent 1,457,934, June 5, 1923; and Method 
of Making Barium Sulfate: U. S. Patent 1, 457, 935, June 5, 1923, 
80/ Pierce, J, B,, dr., Manufacture of Neutral Blanc Fixe: U,. S. Patent 
2, 320, 980, June 1, 1943, 
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carbonate in the blanc fixe, which serves to neutralize adsorbed acta 81 
Whether these refinements have ‘ever. been applied commercially is not known, 
The problem of obtaining a neutral blanc fixe has also been met, at least 
theoretically, by using ammonium sulfate instead of sodium sulfate as the 
source of sulfete ions, when used with barium sulfide solutions, Barium | 
sulfide hydrolyzes to give an alkaline solution, ammonium sulfate hydrolyzes 
to give an acid golution, an the precipitation is thus carried out in a 
virtually neutral solutio 


The method of meking blanc fixe may depend in some degree upon the 
byproducts desired, For. example, if sodium acid sulfide (sodium sulfhydrate), 
NaSid, is desired instead of sodivm sulfide, the barium sulfide liquer may be 
reacted with CO02,“so that half the barium is precipitated as-the carbonate, 
the other half remaining in solution according to the equation: 2BaS + 
COp + H20 — BacO3 + Ba(SH)p. The barium carbonate may then be ‘separated 
and @ solution of sodium sulfate added to the spe of Ba(SH)o to precip- 
itate blanc “ine, leaving liaSh as a byproduct 


oat 


Special processes for ob ains blanc fixe gut table for rubber filler . 
are given in the. footnote, 54! | 


Some interesting variants in raw materials have pene \ proposed, 85/ 


81/ Pierce, J, B., Nanufncture of Blanc Fixe: U. S. Peteat 1,828,846, Oct. 
27, 1931. © 

82/ McQuaid, H. S., Blane Fixe: U. S. Patent 2,006,219, June 25, (1935). 

83/ Pierce, J, B., Jr,, Bariun Sulfate and. Method of Making Same: U, 5S. 
Patent 1,765,737, June 24, 1930, 2: | 

84/ Peirce, G. A,, Alkaline Earth Metal Sulfate: U, S, Patent 2,044,954, 
June 23, (1936), (Precipitation conducted in presence of dispersing 
agent consisting of a soap and phosphate ions, ) 

Pierce, J. B., Jr., Blanc Fixe and Hethod of Maxing sane: U. S, Patent 
2,081,835, May 25, 1937, (Barium sulfide reacted with dilute HoS0q4-in 
presence of casein, which coats particles of blenc fixe formed), 

85/ Gilman, W. D., Process of Obtaining Sulfate of Barium and Chloride of 
Zinc: U. S. Patent 746,954, Dec. 15, 1903, (Uses barium chloride and 
, gine sulfate, ) 

Hall, D. C., et al., Process of Making bisient Barium Sulfate from 
Barium Chloride: U. S. Patent 2,125,342, Aug. 2, 1938, (Uses bariun 
chloride and sulfuric acid), 

Jecods, C,.B., Process of Producing Caustic Soda and Barium Sulfate: 

U. S. Patont 737,740, Sept. 1, 1903, (Uses barium hydroxide and sodium 
sulfate, ) 

Mueller, M., Process of Producing Barium Sulfate from Barium Sulfide: 
pi ieee 2,094,902, Oct. 5, 1937, (Uses barium sulfide and sulfuric 
acid, 

Philip, J,, Improvement in the Manufacture of Artificial Sulfate of | 
Barytas U, S. Patent 120,771, Nov, 7, 1871. (Uses barium chloride and 
magnesium sulfate, ) ‘ 

Sequine, W., Jr., Preparation of Blanc Fixe: U, S. Patent 1,863, 699, 
June 21, 1932, (Uses barium chloride and gypsum,) _. 

Weber, I, E,,. and Wood, W. §., Manufacture of Barium Sulfate: JU, S. 
Patent 2,285,242, June 2, 1942, (Uses barium sulfide and sulfuric acid 
in presence of phosphoric and hydrochloric acids. ) 

852 - 52 


Google 


I.C, 7345 ° 


Barium chloride, — It might be supposed that barium chloride could be 

recovered from black-ash leach liquors by the addition of a cheap alkali 

metal chloride (such as common salt) more soluble than BaCl5.2H20 and cooling 
and/or evaporating the solution until substantially all the barium crystallizes 
as the hydrated chloride. However, in actual practice it was found that barium 
chloride so deposited contained a considerable amount of sulfur—bearing barium 
compounds, possibly Ba(SH)5, BaS, or both, in addition to codeposited reactant, 
It was found that if the solution were saturated with H2S, fairly pure crystals 
of BaClo.2H.0 could be obtained, However, such a solution was impractical to 
work with on account of a continuous evolution of HoS, and it was proposed that 
the ee eee incompletely saturated with Hos so that escaping HeS would be ~ 
negligible, 86 = | | 


By this method, a good initiel crop of BaClg.2H50 crystals was obtained, 
but on further evaporation impure crystals were again formed, In view of © 
these difficulties, the standard method of making barium chloride in the 
United States for many years was to add calcium chloride to the calcining 
mix, so that the black ash so produced contained barium chloride instead of 
sulfide. This method is no longer used, as more efficient recoveries are 
available through improved systems, One of the modern processes is that of 
Mertes,24/ who proposed that, since the function of the HoS was simply to tie 
up sulfide ion as HS~ without creating OH , one could effect the stabiliza- 
tion of HS simply by adding hydrochloric acid to the solution until pH = 7, 
or thereabouts, And the inventor found an even cheaper method of forming a 
Ba(SH)2 solution substantially free of OH™, By adding an remount of CaCly 
equivalent to the amount of OH” in the solution, he obtained a precipitate 
of Ca(OH)5, which was removed, leaving a slightly alkaline solution containing 
Bat+ , HS, and C1~. Common salt is then added, and BaClo.cHo0 crystallizes 
out when the solution is cooled, Recovery was 83 percent of theoretical, and 
the BaClp,2H.0 so formed was 95,5 percent pure, | 


Another standard process in present-day use is that of Specht; 88/ A 2-= 
percent barium sulfide solution is heated to between 60° and 80° ¢.; and’ 
hydrochloric acid is added until the solution is only slightly alkaline, 
Insoluble impurities are allowed to settle, (A pH of 7.7 is enough to pre- 
cipitate many of the common heavy metal sulfides, thus removing Mn, Zn, Ni, 
Co, Sn, Pb, etc.) The supernatant licuor is-separated and slightly acidified 
with more HCl, The solution now consists of barium chloride with impurities, 
Chlorine gas and air are blown into.the solution to:oxidize residual iron and 
sulfur, which impurities are permitted to settle out as the hydroxide and 
element, respectively. .The liquor is neutralized with barium carbonate or | 
hydroxide and filter-pressed; barium chloride crystals are salted out, filtered, 
and dried, Byproduct HoS may be burned to recover S, . 


86/ Jahl, A,, Process for the Production of Soluble Barium Salts: U. S. 
Patent 1,529,435, March 10, 1925, = © ©. me de as 

87/ Mertes, A,.T,., Process of Making Barium Salts: -U.. S, Patent 1,936,849, 
Nov. 28, 1933. (Assigned to Krebs Pigment & Color Corps) —_— - 

88/ Specht, R. C., Method of Making Barium Chloride: U, S. Patent 2,204,192, 
June 11, 1940, (Assigned to Barium Reduction Corp.) 
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Two unusual methods of making barium chloride are cited in the footnote, 29/ 
They are aoe used COME ei | os 


Barium carbonate, = ‘The most obvious felted of makeing barium carbonate 
is to add soda ash to a solution of barium sulfide, and indeed this isa - 
general commercial process, . One objection, howcver, is that the soda ash of 
commerce contains inpurities of heavy metals, Fe, Pb, and others, which,. 
though present in very smell quantities, may a scolor. the bariun carbonate | : 
“precipitate by forming colored, insoluble sulfides. Such barium carbonate + 
is less suitable for use in glass and enamel manufacture than sulfide—free 
carbonate, Therefore, it has been suggested thet the soda ash be pretreated 


with a sodium epg aus to romove insoluble sulfides before reaction 
with barium sulfide, 20 | 


Another basic process in commercial use is the reaction of barium suliice 
solution with Op g28, whereby 3200, is precipitated: 


2BaS + 2H20 —> Ba(SH)o + Ba(Oki)o 


+ Co 
BalOr + Ba:( SH) 2 + H20 


As al¥ soluble products are assumed ionized; the equation reduces to: 2Batt 
+ CO ">. Bacds + Bat+, As recommended by Pierce,21/ the reaction is best 
stopped at this point, for in completing the saturation troublesome HoS is 
liberated, and various oxysulfur ccmpounds tend to precipitate along with 

the BaCO5. . By ‘stopping the reaction when only half the barium is precipitated 
as carbonate, a solution of Ba(SH)o is left, which 5B commercial value, for 
example in making blanc fixe by sad etter: or "NasSOy. Pierce later found 
that all the Ba could be recovered from solution, giving a fairly pure, dense 
carbonate, if an amount of sodium sulfide (available as a byproduct of blanc 
fixe ufacture) equivalent to one-half the barium were added to the solu- 
von 5 Tre following idealized reactions are assumed: 


Gilmen, W. D., Biocee. of Obtaining Sulfate of Barium and Chloride of 
Zinc: U, S, Patent 746,954, Dec. 15, 1903, (BaS solution + ZnClp 
solution— > BeClo aolacion: + ZnS precipitate). 

Granoe, E, V., Process of Manufacturing Barium Chloride: vu. S$, Patent 
1,167,061, Jan, 4, 1916, (3BaS solution + Clo gas > BaClo + §.) ° 

90/ Weber, I, E., and “ood, ‘I, S., Manufacture of Barium Carbonate: U. S, 
Patent 2,315,472, Mar, 30, 1943, 

91/ Pierce, J. B., dJr., Process of Making Peseiauences Barium Carbonate and 

92/ 


Barium Sulphydrate: U., S. Patent 1,634,338, July 5, 1927, 
Alvord, E.-B., Process for the Production-of Sodium Hydrosulfide and 
Valuable Byproducts: U. S. Patent 1,650,106, Nov, 22, 1927, 
93/ Pierce, J.-B., Bariun Carbonate and Sodium Sulphydrate Manufacture: 
Ue. S.. Patent 1, 774, 523, Sept. 2, 1930. 
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2 BaS + 2H20> Ba(0H)2 +Ba(SH) > 


. 3 \ +aNacs + 2000 © 
ebaCO, +4 NaSH. =: - 


The NaSH is a valuable byproduct, 


As before noted, if'all the barium carbonate is precipitated with COo 
from a solution of BaS alone, the precipitate carries down with it sevtein. 
sulfur impurities, Some methods proposed for refdving these impurities from 
BatOg are given in. the footnot _ , | ar 


i Waupeersactive’ BaCOs of very fine sarirels size for use in brine 
aha) may be made by wiotent agitation of the BaS solution as the O05 
is added,2 


The poaslbili ty of converting bariun sulfate into barium carbonate has 
been discussed (p, 27), 


Barium oxide and eroxide, ~ The standard method of making barium oxide 
(almost all of which is consumed in the producing plant in Ba(0H)o and BaOo) 
is to heat pellets of BaCOz mixed with carbonaceous matter in an electric are 
furnace at about 2,500° C. The carbon speeds the reaction by reducing evolved 
COp to CO. The CO thus formed serves to dilute the C05 next evolved, thus 
reducing its partial pressure and its tendency to recombine with BaO, The 
decomposition then proceeds easily according to the equation: 


BaCdz Heat Bao + Cz 
Vac 
260 


The core of the batch fuses and decomposes to BaO, and a shell of undecomposed 
BaCOs pellets suffices to contain the reaction, When the batch cools, the 
shell is knocked off and used in the next furnacing, The BaO is broken up 
with sledge hammers, put through jaw and roll crushers: end is then ready for 
use in making ‘Bada or Ba(0H)o. 


The fundementals of making BaO do notappear to have chenged: in. 50 years 
or more. Ir the old days much effort and thought was expended to get a porous 
BaO for. use in making BeQo, but the dense product obtained in the electric 


94/ "Mardwedel, J. Ee, and Looser, J., Process of Purifying Berium Carbonate: 


U. S. Patent 1,673,985, June 19, 1928. (Moist BaCOz heated with. NaOH 
and leached to remove impurities.) Same inventors: Process for Making 
Barium Cerbonate, U. S. Patent 1,615,515, Jan. 25, (1927. {BeCO, pre- 
Cipitated with COo in presence of ‘Tap003 is freer from S than wheil . 
NasCOs, omitted. ) a: 
Falco, F., Process for the Manufacture of Pure Barium Carbonste: U.S. 
Patent 1,640,652, Aug. 30, 1927. (Moist BaCOz heatea with oxalic acid.) 
95/ Pierce, J. B., Jr., Method of Purifying Brines: U. S.. Patent 2,191,411, 

Feb. 20, 1940. 
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furnace can be oxidized easily to BaOo, so that there is no longer any point 
in the elaborate precautions urged in the early stages of the art.- To make 
BaOo, BaO ordinarily is heated in a current of air under pressure in a rotate ~ 
ing drum, Steel balls in the drum ‘continually break up fresh surfac agey even 
in dense barium oxides, so that oxidation to BaQg proceeds smoothly. 


The old Erin process of making BaOo as a source of oxygen and F202 is 
of historical interest only. 


Some other proposed processes are given in the footnote, 28/ 


Barium hydroxide, ~ Two standard methods of making barium hydroxide are 
used in the United States, The first and most important is the Deguide 
process for converting barium carbonate to the hydroxide via barium silicate, 
With this process, the Great Western Sugar Co,.of Denver, Colo., makes its 
barium hydroxide used in the clarification of beet sugar juice. The Deguide 
process is discussed under witherite (p. °84) The other ‘process is the 
simple slaking of barium oxide with water, 22/ 


Some_of ,the other processes that have ee proposed are listed’ in the 
footnote; ,100/ some annear to have merit, 


“U. S. Patent 


9o/ Fleck, H., Process of Oxidizing Barium Monoxid to Dioxid: 
1,349, 417, Aug. 10, 1920. 

97/ Brin, A., Process of Making Barium aeeuides Us S. Patent 359,423, Mar. 
15, 1887, .(Ba(z0 3)2 heated to BaO, then air admitted to form Ba0o.) 

98/ Jaubert, G. F., oe. of laking Hydrates of Alkaline Earth Dioxides: 
— VY. S. Patent 734,713, July 28, 1903. (B3aS solution reacted with NaOo.) 
Blackmore, H. §., Process of Making Witric or Other Oxynitrogen Acid 
and Metal Peroxid: U. S. Patent 982,466, Jan. 24, 1911. (Ba(W0z)5 + 

superheated steam + Oo from air, under pressure —>Ba0o. ) 

Bergius, F., Process of Maxing Alttali-earth Pcoroxids U. S&S. Patent 
1,015,286, Jan. 23, 1912. (02 gas bubbled through Ba0-NaOH melt to 
form Bas.) 

Jewell. A. J., Process and Apparatus for the Production of Barium 
Peroxide: U. S. Patent 1,433,377, Dec. 1°, 1922. (Hydrated barium 
hydroxide dispersed in droplets into heated oxygenating atmosphere to 
yield BaOo.) 

99/ Refinements in the process have been patented by Windecker, R. E., 
Manufacture of Barium Hydrate: U. S. Patents 2,016,529-30, Oct. 8, 1935. 

100/ Jahn, F., Process of Nanufacturing Hydrates of Alkalies and Alkali Zarths: 
U. S. Patent 744,920, Hov. 24, 1903. (Electrolysis of solution of BaS 
with iron anode to combine with S liberated. Ba(OH)o crystallizes from 
cooled solution. ) | 

Barnes, B. A., Procoss of Prenaring Bariwni Hydroxid from Barium Sulfide: 
U. S. Patent 1,316,133, Sept. 16, 1919. (Cooling Bas solution until 
Ba(OH)o. 8H.0 crystallizes out.) 

Stucr, 23. S., Manufacture of Barium Hydroxide sna Strontium Hydroxide: 
U. S. Patent 1,812,250, June 30, 1931., (HeOH + BaS in NHJOH solution 
——-> Ba,(OHo).- , | | 

HWertes,. A. T., Barium Hydroxide Production: “Ue S. Patent 2,1735,9le, 
Sent. 26,.1939. (BaS + ZnO in water with heat and pressure yields — 
Ba(OEH)> and ZnS.) 
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Bariun nitrate, ~ There are three general processes of making barium 
nitrate. The one in general use involves the digestion of barium carbonate 
(either witherite recipitated carbonate) with commercial calcium nitrate 
(80 percent pure) OM Calcium carbonate, being less soluble than bariun 
carbonates, precipitates and is. separated from the hot solution of barium 
nitrate, which is allowed to crystallize, Another method involving a reagent 
more expensive than calcium nitrate is the reaction of barium sulfide solution 
with aluminun nitrate according to the following idealized equation: _. 
3BaS + 2al(NOg)s + 6H90-> SBa(NOg)o2 + 2a1(0H)3 + 3H2S,292/ me aluminun 
hydroxide floc is settled and separated, and bariun nitrate is érystallized 
from solution, Another general method is differential crystallization of a 
barium salt such as barium chloride with sodium nitrate. This has been used 
in Germany and England in earlier years,203 


It is doubtful that black ash leach. liquor could be treated with nitric 
acid to yield bariun nitrate and hydrogen sulfide, owing to the oxidation of 
sulfide. ions to sulfate Lop TOwee Py precipivetten of barium sulfate. | 


- BaRIUM CHETCALS os USES 
Blanc oo 


Precipitated barium sulfate, blanc fixe, is used as a base or extender 
in vehicles of high refractive index (such as the usual drying oils) and as 
a pigment in vehicles of low refractive index (such as water paints). It 
may be used as a base for the precipitation of titanium dioxide for organic 
dyes (lakes). In making barium-base titanium pigments, ‘titanium dioxide may 
be precipitated directly _on a barium sulfide nucleus, or the dry materials 
may be intimately mixed, 204/ In any event the pigment generally contains about 
30 percent Ti0s and 70 Percent BaSO04- a 7 


In the precipitation process, clarified timentte liquor (ilmenite dissolved 
in sulfuric acid) is hydrolyzed by boiling, and Ti0p (anatase) precipitates 
on the surfaces of the blanc fixe nuclei. The precipitate is filtered, dried, 
brought to red heat, cooled, ground, and bagged, 


Slanc fixe is difficult to redisperse in water after once having been 
dried, and for this reason much of it is sold in a pulp containing 2 to 30. 
percent water, Pulp blanc fixe.is used mostly as a paper filler, Seles of. 
dry blane fixe for use in peinys: DEEnNINe, euPney linoleum, and oilcloth 
are samewhat smaller, 


Wilson, N. R., Broeeea of Producing Bariun Nitrate: —U~. S. Patent 
2,010,046, aug, 6, 1935, 
102/ Davis, R. N., dr., Manufacture. of Alkali Earth Nitrates and Hydrogen 
Sulfide: U. S. Patent 1,321,013, Nov, 4,-.1919, 
103/ Mellor, J. ., « Comprehensive pga aa on Inorganic and. Theoretical 
- Chemistry, vol, 3, 1923, p. 849, 
104/ - an interesting review of the vant ue methods of making barium sulfates 
and evaluations of their characteristics for use in mechanical mixtures 
of barium-base titanium pigments is given by Rooge, Je. Bey Blended 
Pigment: U, S. Fatent a, 046 ,054, June 30, 1936, 
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Sarium sulfate may be precipitated in leather by soaking the leather in 
a solution of a soluble barium salt, gencrally barium chloride, then removing 
it and soakins it in another vat containing a scluble sulfate, generally 
sodium sulfate, This process is widely Meee. 78 ames white kid leathers. 


According to Dawson,105, pian fixe. €ecreases the time réquired for 
rubber-sulfur mixtures to reach their maximum tensile strength, and the 
finer the nowder the greater this accelerating action, Zlanc fixe reenforces 
rubber up to a certain _volane, bat eee addi tion decreases. ae rubber | 
cuality. ia rare C= Bhs 


/ Barium aes ride 
Barium chloride is used in case-hardening (see vp. 45-46 ), as a mordant 
in textiles, in forming blanc fixe in place in leather and cloth, as a flux 
in making macincsium metal, and in numerous chemical processes, Like other 


soludle barium compounds, it may ve used in descunming brick and in removing 
sulfate ions from water, 


Sarium Carbonate 


Outside the barium industry, most barium carbonate is used normally to 
prevent the formation of scum in ceramics. exposed to moisture, . In nost 
ceramics there are small percentages of relatively soluble sulfates, mostly 
calcium, which are dissolved from the body of the ceramic and remain as a 
scum on the surface after the product has been wetted. If a little bariun 
carbonate is mixed in the ceramic batch,. the following reaction occurs? 

Bal, + CaS0a—> PaS0qg + CaCOg. As each end product is respectively 1e88 6 / 
soluble than eitner reactant, sulfates are not leached out of the ceranic, 


Besides preventing scumming in ceramics, barium carbonate is also said to 
diminish porosity and prevent discoloration of brick. sy applying it o 
the surface after firing, a reeistant and brilliant gleze is obtained. 102/ 


Protebly the most important direct wartime use of beriun carbonste is in 
salt baths for case—hardenine bomb shells, tools, and other steel parts. 
Before the war, witherite, being less costly, was employed for this purpose 
rather then ‘precipitated barium carbonate; however, ‘reduced imports of with-— 
erite have bDroddened, at least temporarily, the demand for the synthetic 
meterial, : The action of barium earbonate as a carbon carrier in steel 
hardening is not precisely known, but when it is mixed with powdered coke 
and heated with iron parts at 1,700° F,, the coke is gradually oxidized and 
the carbon content of the surface grains of the iron is ‘increased, thus case= 
hardening the product. Other barium compounds, notably barium peroxide, are 
seid to be capable of similar use, Case~hardening is discussed in more detail 
on pp, 43-46, : a ee ead ; 8 oy fe : ; 


India 


javcon T. R, Sarytces end Its Employment in the Rubber Industry: 
Rubber Jour.,, vol. 73, 1927, po. 885-889, 926-930,. 961-966. 
106/ See a trade bulletin, The Manufacture of Brick Using Barium Carbonate, 
published by ‘the Grasselli Chenical. Go., Inc. {now BE. I. ‘DuPont de 
Nemours & Co,) in 1933, 40 pp. 
107/ Verre & Silicates, Inc., Erploying Precipitated Beitr ‘Cocvonate in 


Ceramics, vol, 5, Nos 5, 1934 p 94, ars Amer, Ceram. Soc. (Ceram, 
abds.), vol, 13, Mo, 7, July 1934. p, 
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Considerable barium carbonate is used in making optical glasses. Ordi- 
nary soda glass is made by melting together sand, limestone, and soda ash ,°.: 
at about 1,375° Q., so that, sodium—calcium silicate (glass) is formed, When 
a substantial. amount of barium Carbonate 1s “added: to the: ingredients mentioned, 
the resultant glass has greater refraction, . higher luster, .and a full ringing: 
tone, The disadvantages are greater weight and less toughness, (The de- - 
creased toughness, on addition of considerable amounts of BaO in the batch, .. 
is not to be confused with the slichtly greater toughness imparted by only a 
emall amount of Ba0, as for example when barife is added -to’ continuous | ‘melts 
as ea surface flux, ) ee ee 

Barium carbonate is used in.making both ofthe two main types of optical 
glasses - crown and flint, Light dispersion is eliminated by proper combina- 
tion of these two types of lenses. The term-"crown" was originally confined 
“to alkali-limesilica glasses, and the name "flint" to alkali-lcad oxido- . - 
silica slasses. — Substitution of barium oxide for lime in crown glass gives 

a-"barium crown", and if barium oxide renlaccs lead oxide in atase ane glass 
ri called a “barium flint". . e 


Some optical” glasses contain Hearay half ‘their weight as Bad: for ee 
the following dense barium crown glass: -Ba0, 48.7 percent; Si02, 31.33. Bos » 
15.4; 41203,’ 3,3; Kg0, 0.2; CaO, 0.2; Sbo0g, 0.4; and asp03, 0.2 poreent108/ 


_ Barium carbonate has been used in Germany in enamels as a substi tute for 
borax 109/ “It is recommended that the carbonate be-dry, finely ground,. and 
intimately mixed, The material treated with the carbonate should’ be stored 
for at least 6 days, so that the carbonate will have time to act and bine ore 
all soluble sulfate into insoluble salts,210 


“Barium: carbonate may de’ used in plece of the more Esa cisive barium hiydinoaé 
ide. in renoving | sulfate ions from coe feed if lime mares is added to. 
the feed with the carbonate,it 

Pierce _— prepared a highly reactive barium carbonate that can | be used. 
in brine purification to -remove virtually all = lig, and S04 ions, 12/ 


108/ . Settlingstoncs Minos, Teac Siceveces J. Carcran Swan. & Co., ia, 
‘" 4 St, Nicholas Blags., Newcastlo-upon-Tyne' 1, Great Britein, Witherite 

(Natural Earium Carbonate) and Its Industrial Uses: 1940, 56 pp., ° 
(a0 De 37a : oo 

109/ © Beneschovsky, F., Barium-contatning baer aaa Their Toxicity: Keram, 
Rundschau, vol, 49, No. 1, 1941, Pe nes Ceram, abs., yol, 20, No. . 
‘11, November 1941; pp, ‘259-60, Pn gO eg a 

.Vielhaber, L., Sarium Oxide as fnanel fy Material: Emailwaren-Ind., 

vol, 17, pp. 87-90, 93-95 (1940) ; Chem, AdSiy vol. ay No. 6, March 20, 
1941; p. 19562" 

110/ Avenhaus, ., Technique of Barium A@dition:; ‘Qonina. DbEe, vol. 60, 

"- ‘°19%6, pp. 551-53; Ceram, Abs,, vol, 16, Ho, 1,. Jan. 1937, p. 50. 

111/ Rodman, Ca Water Softening with Barium. pa ee and Met. ing. 
vol, 35, No. 4, april 1928, pp. 221-2823, -° = : 

112/ Pierce, J..2., Ir. Method of Purifying Zrines: JU, S. Patent 2, 191,411, 
Fob, 20, 1940, 
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A relatively new use of Rats | is dn drilling oil wells. In drilling 
through sypsum~bearing formations, tho drilling mud tends to be flocculeted 
by dissolved CaSO4, ‘The BaCOz present reacts to form less soluble CaCOz 
and BaS04. x a 


Barium carbgnate also has been recommended as rat poiso Al and an 
insecticide,+14 ie = oe | 
Bariun Oxide and Peroxide 

Prior to development of electrolytic methods, the only commercial method. 
of making hydrogen peroxide was by treating barium péroxide with sulfuric acid, 
which process gave precipitated barium sulfate as a byproduct, « small share 
of the hydrogen peroxide market is retained by barium chemical manufacturers, 
but the future of TaQs appears to depend on uses for its dry powdered form, 
particulerly in bleaches, Jsefore oxygen became available by fractional 
distillation of liquid air, one of its main sources was barium peroxide, 
through the Brin process, Bad was heated to 450° C,, when it took up 05 
from the air to form Badge On pee ene to higher temperatures, oxygen was 
released. i _ TO 


a ni tee. of barium oxide a witherite added to electric-furnace heats 
of ferrous metals half an hour before pouring is said to increase the life of 
the acid lining of the furnace, produce a quieter and steadier arc, and reduce: 
sulfur content and 1 sleg viacosi ty.4 Lo} 


Barium oxide ie glass is said to increase refractive index, density, and 
elasticity, 116 However, barium probably can be added to the glass batch in 
several forme cheaper than: the powdered oxide, namely as glass-grade barite, 
witherite, or precipitated barium carbonate, (See p. 23 on the use of darite 
in glass.) : 


_ See footnote 108 (p, 3°), Schwartze, E, W.; Toxicity of Barium 
Carbonate to Rate; Dept, Agric, Bull, 915, 1920, 11 pp, 
Bull, Imperial Institute, Barium Carbonete as an Insecticide: Vol, 
35, No. 1, January -March 1937, p. 81, 
Baernstein, M, A,, A New Electric Turnace Technique: The Use of 
Barium Flux, Metal Ind,, vol, 32, No, 10, 1940, p, 338.6 
116/ Pottery Gazette, Barium and Magnesium Oxides as Glass-forming Oxides: 
Vol, 58, No. 676, 1935, Py 1252. Ceram, Abs., vol, 12, No, 12, Dec, 
1933, p. 417, = _ 2. 2 Co, 
Wessels, Vincent E., Effects of Replacing Dolomitic Lime by Baryta upon 
Some Properties of Glass: Bull, Am, Ceram, Soc,, vol, 15, No, 3, 
March 1936, p, 82... ) 
Kamp, K., Barium and Zinc Oxides in Enamel: Raga iseniy vol, 64, No, 
44, 1934, pp, 715-717, Jour, aner, Ceran, - (Ceran, abs,), vol, 
14, No, 5, hey 1935, Pp. 108, | . | 
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Barium By droxide 


Like barium carbonate and chloride, barium hydroxide is used to prevent 
scumning of ceramic products,L1? 


Residual hectosiuas molasses from the Steffens oo seeaelia/ cohtaing sugar, 
which may be recovered by means of the barium saccharate process, as prac- 
ticed by Great Yiestern Sugar Co., Denver, Colo, Bartum hydroxide is added 
to the discard molasses, and the group Ba(OH}+ displaces a hydrogen-ion from 
one of the hydroxyl groups of sucrose, yielding insoluble monobarium sac | 
charate and water, The monobarium saccharate is filtered, suspended in water, 
and carbonated to yield a precipitate of barium carbonate and a solution of 
pure sugar. The carbonate is filtered off for use in making more barium 
hydroxide, and the sugar solution is worked Ww in multiple-effect evaporators, 


‘ Bariun Hitrate 


Production of barium nitrate, nornally sniy a few tons a: year in peacetime, 
is much greater in wartime because of its use in green signal flares and in 
primers and detonators, 


Barium nitrate is a convenient source of BaO for enamel frits, and is said 
to be superior to nitrates of the alkali metals because it is less soluble 
and hence less liable to attack the walls of the fusion vessel, also, the 
decolorizing action of barium nitrate is said to be better than that of the 
alkali nitrates. The frits obtained powder asily 219 Barium nitrate may 
replace a part of minium in enamel fri te, 120/ cae 


Everhart, J. O., Rueckel, W. C., and Austin, C, R,,- Barium Hydroxide to 
Prevent Scumming of Ceramic Produ¢ts: Ohio State Univ, Studies, eng. 
ser,, 1934, 3 (5, part 1). Img. Exnt, Sta, Circ. No. 30, Budlding Sci, 

‘abs., vol, 8 (N.S.), No, 7, July 1935, p. 218. 

118/ See Riegel, ES R., Industrial Chenistry, 4th ed., PP. 412-413, for a 

description of the Steffens process, ~° 

‘Chemical Industries, Barium Nitrate in Enanel Frits: Vol, 34, No, 5, 
May 1934, p. 419, 

Grote, T, G., Barium Nitrate in the Production of Enamels and Glazes: 
Glashuette, vol. 63, No. 29, 1933 pp. 492-94; vol. 63, No. 30, 1933, 
pp. 507-508; abstracted’ in’ Emailwaren-Ind, , vol,’ ll, No. l, 1934, Dé 7c 
‘Jour, am, Ceram, Soc, (Ceram; Abs.), vol. 13, No. 5, May 1931, p. 110.. 

» Barium Nitrate as Enamel Raw Material: “Glashuette, 

"vol, 63, No. °47, 1933, pp. 796-97; Jour. Am, Ceram. Soc. (Ceram, Abs.), 
vol, 15, No. 7, July 1934, p. 171, 

Glashuette, Barium Nitrate as Enamel Raw Material: Vol, 63. No, 42, 
1933, p, 696, Jour, Am, Ceram, Soc, (Ceram, abs.), vol. 13, No... 6, 

June 19%, p.'142, we: 


— ee a 


Google 


I.C, 7345 
Barium Metal 


Metallic barium has been shown to be a satisfactory deoxidizer of copper, 
and because of. its limited solubility in copper, Ba decreases its conductivity 
but little, 121/ Barium metal has a high rate of electron emission when 
subjected to an electric potential, and this property is utilised in alloys 
for. spark plugs and | clectron-omission elements in electron tubes, 222/ ° 


Lead nendened, with ere netal has been emonpued as a “Dearing netel; it 
is said that-high compression strength and hardness of the alloy are satis- 
factory,. but -that load-carrying capacity and action under High speeds are not 
so good ag tin-base alloys,223 a | _ 


Misccllaneous Boriun Chemicals 


“Gaetan Gedieke: molybdate ete chronate freien yellow) are used to 
some extent as paint pigments. um silicofluoride is said to be 
useful in the control of corn worm, 125 Bariun eluminete and sodium barium 
aluminate are used to remove magnesium ions as insoluble magnesium aluminate 
in water softening, Barium nitrophthalate has been used in Germany to protect 
-iron work fron meet tes) a 


Barium acetate is used as a textile mordant; barium chlorate in explosives, 
pyrotechnics, and as a textile mordant; barium chromate in safety matches and 
as an oxidizing sgent in oxplosives; barium cyanide in metallurgy; barium 
ethyl sulfate in organic syntheses; barium fluoride in enamels, antiseptics, 
and embalming fluids; barium menganate as a pigment; and barium sulfide as a 
depilatory and in vulcanizing, Various barium compounes have been used es 
electron~emission surfaces in electron vane. 


Schumacher, E, E., and Hllis, W. C., The Deoxidation of. oe an the 
' Metallic Deoxidizers Calcium, -Zinc, Beryllium, Barium, Strontiun, end 
Lithium: Tho Metal Industry (London), vol, 40,°No, 20, May 13, 1932, 
pp. 517-520,: Abstractcd in cheat erry and Industry (London), vol. 51, 

No. 40, Sept, 30, 1932, np. 844, 

Duffendack, 0, oe Wolfe, Re a4 and Randolvh, D. W., The Development 
of an Electron-Emitting Alloy; The metal Industry, vol. 38, No, 2l, 
May 22, 1931, pp. 527-528, | 

Grant, Leland, Bearing Metals of Lead Hardened with Alkali and Alkaline 
Earth Hetals! Metals and alloys, vol. 5, August 1934, pp. 161-164; 

“September 1934, pp, 191-195; vol, 6, No. 2, February 1925, ‘y. 79, 

- Lembrecht, W., Barium Pigments: Paint and Varnish Production Manager, 
_vol., 21, pp.. 104-5 (1941),. Chem. aE aie vol, 35, No, il, June 10, 
"1941, p, 3835, 

Chemical Markets, Sarium Silicoflucride: ‘Yo. ‘3S, No, “as yay 1933, 


i 


De 55. 

l26/ Chemicel and Metellureical Mapindesiae: vol, 49, No. 9, Septanves 1942, 
p. 170, 
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Barium Compounds in Carburizing Steel 


There are three general methods of carburizing iron or steel ~ with - 
carbon~bearing vapors, with solid carbonaceous material, and -with molten 
salts containing carbon or a compound of carbon, Barium compounds are used 
extensively in the last two processes, a 7 


Case-hardening with solid carburizers is really a subdivision of. vapor | 
carburization, for the carbon is introduced into the iron or steel by means. ; 
of CO gas.. There is believed to be no direct action of the charcoal in the — 
carburizer on the iron, for when the iron articles are packed in pure carbon, 
such as pure charcoal or pure graphite, no case-hardening results. However, 
when an "energizer" such as BaCOz is added. to the charcoal, case-hardening— 
proceeds satisfactorily, Early theortes on the action of BaCOg were to the 


effect that it dissociated at carburization temperatures, giving BaO + CO». 
The carbon dioxide reacted with charcoal, giving CO. Carbon monoxide 


reacted with iron to give FezC and COs. ‘The CO2 reacted with more C to give 
more CO, and so on, This view received a serious jolt when it was found that — 
BaO was just as effective as BaCOz as an "energizer," and the prevalent view 
now is that all oxyref needed for the formation of CO and COo is obtained from 
adsorbed films on the charcoal, and that BaO is purely a catalyst. This ~ 
proposition is supported by the fact that when the carburizing pack becomes 
exhausted, it can be regenerated by exposurt to air; This procedure permite. 
the charcoal to readsorb air, according to early theory, BaCO3z was superior 
to calcium and sodium carbonate because the two latter carbonates released 

all their CO2 before carburization temperature was reached, But is now seems 
impossible to explain the superiority of BaCO, on this ground, in view of the 
fact that BaO ig equally effective, However, the general impression is that 
sodium and calcium carbonates aid at least in the first stages of carburfzation, 
while the box is teing brought up te heat, and on this theory small quantities 
of both may be incorporated in the carburtzing compound, somewhat as follows: 
Hardwood charcoal, 53 to 55 percent; coke, 30 to 32, sodium carbonate, 2 to 3; 
precipitated barium carbonate, 10 to 12; and calcium carbonate (whiting), 3 


to @ percent, The materials are impregnated with a tacky binder such as 
molasses, pelletized to pea size in a mechanical shaker, and coked, 


The process of box carburizing is carried on somewhat as follows: A. 
layer of pellets is laid in the box, which is generally an alloy steel, and 
the articles are placed carefully on this layer so that they do not. touch, 
Pellets are then packed around and over the articles, a sheet of cardboard is 
laid down, and the process is repeated until the box fs filled, after which 
the lid is sealed on with clay, The doxes are placed tn a furnace and heated 
to the desired temperature, which may vary from.1,650° to 1,750° FT, but 
typically is 1,700° F, Heat-is applied for a few hours to a few days, den. | 
pending on the depth of case desired, and then the boxes are removed and the 
articles quenched or cooled slowly, depending on the grain structure sought,. 


’ Although most proprietary. carburizing compounds contain precipi tated barium 
carbonate, satisfactory slay aia be obtained with fine-ground witherite, 
according to Noy: and Bliss.22¢ ; 


Noy, J. M., and.5liss, L. G., Witherite in Case Hardening: Foo te— 


Prints, vol. 12, No, 2, December 1939, pp. 1526, — 
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Excellent general references on box carburizing are given in a footnote 22%) 
i? - 7 ~- So Ke gh 2 18 Paes : ; : : 

Carbon suspended ‘in-fused -sodium‘chloride. baths has been used since the 
Middle Ages. or before to case-harden, files, chisels, axes, and other steel 
articles, - Fox. -& jong time it was ‘thought. ‘that. ‘the salt: itself was ‘the active 
agent , and not until comparatively recently was ‘carbori recognized ag the true: 
hardener, forming FezC. Later, a bath of potassium cyanide (spon: ‘gunerseced . 
by cheaper NaCN) was used as a source of icarbon, but it was found‘that the . 
lone..salt was..corrosive and that the bath became inactive after its content 
of sodium carbonate. (a reaction product) becaric ° sufficiently: great. | These 
difficulties wore overcome by diluting” the sodium’ cryosids” ‘with: othex fez: Si DL8 
but less corrosive saltes,. principally barium chloride’ This salt: seemed © 
particularly. uE ceful in carburizing. at emer eci ce ero = ;000° | ae aes 


ondidorauie ‘research ‘in carburizing salt paths was cerricd on in. tle 
1920" '& and- paceoanes ehrevgh the thirtios. ye ee = 


Ooh sértain seat of . gxidation of” he steel weticies occurs. in partum, 
chloride baths, yielding sp oxide, wich reacts with-iron carbidé in the. . 
steel, pitting it. De suggested adding. aluminum ‘to the bath’ to.. prevent: 
“pitting, - on the theory that the. aluminum would reduce iron oxide; to metallic , 
iron, which world alloy with aluminum. Also see High's. patént. (footnote- 140) 
for.a.method of preventing oxidation of the bath by preety ee which 
vanes to the surface and forms a protective layer. 


9g is 
g- ~ 4 * 


eS ‘Ieuenrach2J0/ proposed a path consisting of 95 percent - Bal and 5 pirat 
of-.a mixture. of equal parts of. calciym borate, potassium carbonate, and | ° 
petassium ferrocyanide or cyanide, Early workers on ‘the subject. appearéd fo | 
regard. the. bility of the barium salt limited to its character as. an inert, ° 
vehicle or. j Potent. | : 
dower eee treating cempenacres: (9608 C. seb ectcaa’ were ‘obtained by | 
tassium or sodium chlorides to the bath, as proposed by Harding and. 
cae. as ‘The suggested ‘composition of such a bath was 30 td 60. ‘percent sae 


- 


BaClo, 10..to 20 percent NaCN, and remainder. alkali metal a ra 


One df ‘th 10 tof jfay Hontions of the’ use of Baco3” in galt: baths is mide in | 
Malcolm's. patent, a2& 
ash,. barium carbonate, potase! ogiup cyanide, and addium cyanide “ig ‘pronosed, van 
also used BacOz in small: queritities; but - 
Bik. main. vohiicle ‘Was a mixture of se “ivim “and . strontium chlorides. ‘The bath. 
126}. . ~ Carburizings LA. symposium publish ed By. tho. American bie Por’ petats 
Tey c:. in 1938, 339 pp... | 
a Bits GY and: its. ‘Heat. ‘Treattionts bth ‘oa 3 “vol. , 1958; 
Pee y pds 
legf Dean ; Re So Ruced: ‘Salt Bath for Hoating Steel ‘in’ Hardoning: U Si | 
f - Patont- ie Pi 21h, May. 8, 1923. SA eh 
130/ Kuonrich, Pe Rey Manufacture of Steely’ UL S.’ Patent 1,520,063, Déc. 23, 
Pas EGA se ree 
“13a. Harding,, Bs ee and-Hoit; >: hes ‘Process. and Composition for Treating | 
Motals: U. S. Patent 1 970, 852, Aug... et, 1934... 
132/ melcaln,V T., Method of Hardoning Stecl: “Ue Se Patent i 961,994, 
July, oh, 1934, ; 
133/ Book, Wey "Pusod- Bath for Carburizing ‘tron; Steel, and: tho tine: U.S. 
Patent 1,980,152, Nov. 6, 193N 
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was compounded as follows: 60 pevcant 5201 (12 percent NaCON, 8 percent 
KCl, 1 percent Natl, 15 percent SrClo, ane percent 5a(0,, The specification | 
reads: | | | 


After innersion for 2 hours at 930° C,, the oarburizing 
cepth hardened is about 1 mm,; after 4 hours about 1.4 to 1.6 
mm,, anc after 6 hours about 1.8 to 3.0 mm, ‘The hardened surface 
after quenching in cold water is about 60° to 65° rockwell, 


seck later found that decomposition of the bet begged be delayed by raising 
the EaCOz content to between 5 and 10 percent, Then the inventor 
Ciscovered that BaO0 and 3aCOqg built up in the bath and halted carburization 
in an unknown manner, He proposed to maintain the BaCOq content of the bath 
at the optimun by a daily addition of a mixture of 1 part SrClo and 7 parts 
baClg, the quantity added being 3 to 5 rercent of the weight of.the bath, 

He gave a tynical bath, where such renewel proved efficacious as 50 percent 
BaClo, S NaCl, 25 KCl, and 5 to 10 percent NaCN, and noted that the renewal 
was nor Yahi ice of mixec Sr and 2a chlorides-than by either 7 
alone, The = = 


Baths in which bariwn chloride has been the principal sonetitasns have 
been founé adapteble to carburizing agents” other than the cyanicdes, 
albrech ti38/_ ‘proposed that the main carburizing - agent be finely efot/ a 
carbon suspended in a bath of. CaClo containing 3 percent NaCN 
sugsested “activated carbon of low combustibility." Hanuschs8 - proposed 
graphitic acid in the following bath: BaClo, 68 percent; Nacy, 8: NaCl, a hy 
graphitic acid (0104), 23 and BalO zs Se, :, 


‘Holdend39/ was one ‘of the first to’ saseeet that a ee salt might be = 
more than merely an inert solvent for NaCN. His beth consisted of NaCN, 45.9 
percent; BaClo, 31.1; NaF, 12.4; and CaFo, 7.3. according to. the specification, 
nwe* the BaClo in conjunction with the NaCN tends to increase the nascent 0, 
which is operative for penetration," (A more definite :theory -of how such 
nascent carbon was produced — through an intermediate BaO or BaCOg step - 
was proposed later by High, 140/ Another novel idea in Holden's eter was 
the use of NaF to render the "drag-out" film of fused salts more easily 
soluble in water, facilitating its removal, 


Beck, W., liethod of Case-har dening Articles: 
jars. 1935, 

seck, W., Method of Case-hardening Iron articles: Bi 3 S. Patent 
1,996,269, April 2, 1935, 

Albrecht, C., Process for Carburizing sna Hardening? U, S. Patent 
2,007,136, July 2, 1935, 

High, a. H., Salt Bath for Carburizing and Method of Garburi zing? 

U. S, Patent 2,078, 244, April 27, 1937, 

Hanusch, H., Iron and Steel Cementing Bath Composition: U, S. Patent 
2,095,188, Oct, 5, 1937, 

Holden, A. F., Composition for Case-hardening: - U, S. Patent 2,046,822, 
July 7, 1936, 

High, i. H., Salt Bath for Carburizing and Method. of Carburizing: 

U. S, Patent 2,078,244, April 27, 1937, 


~ 


bf U, 5. Patent 1,993,204, 


a 


eetee 
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High (work cited in previous footnote) suggests that if sufficiently 
large quantities of ai tO8 or Bad are used, the retardation effect of Bad 
een by Beck)a8o 48 euppientes ay the Re ateleas reactions: _ > 


Ba00 aw, Bad + CO 
bee 
Gia Ng 0) 
[-.. Ba(OW) 2 
|] + 3CO 


———> -_Ba00g + 4c + Np 


A thick: aaeee of ce padi italteg: and: covers the surface of the bath, pre~ 
venting oxidation, - “According to this theory, considerable nascent carbon is 
made available for use either in carburization or for recycling in the series 
of reactions, and carburization is said to be speeded and bath decomposi- 
tion to be: inhibited.’ Carbon is: replentshed by addition of NaCN and acti- 
vated carbon of low combustibility. The. NaCN content should not fall ce 


low 10. percent, The preferable composition of the bath is given as NaCcn, 
percent; BaCO3, 25; BaClp, 29; NaCl, 26; and activated carbon, 5 percent, 


_ Noncarburizing baths also may use Ba0lg when ccmentation is not autred: 
but merely uniform heat treatment, Hol 14 ‘guggests the following bath 
for this ‘purpose (especially for strip steel): NaCN, 2 to 20 percent, the 
remainder being the mixture BaClo, 50 percent; KCl, 30; and NaCl, 20, 
Solakian and Casel42/ proposed the following as an efficacious high-tempera- 
ture ‘(about 2,350° F,) hardening bath in an electric furnace: BaClg, 75 
percent; BaFo, 10; and CeFp, 15 percent, It is claimed that the bath do oR 
not change carbon content of the articles treated, Bonath and Albrech 
developed a salt bath for heat-treating aluminum alloys without corroding 
the alloy or changing its gs a as follows:- KCl, 25 to 45.percent; 
Nach, 15 to 25; CaClo, 10° to 20; BaClz, 10 to 20; SrClo, 5 to 20; BacdOs, 1 
to 25 ‘percent, - SS a 


PRICES 


The price of crude. parite has varied over a‘wide range, depending on time 
ae In Missouy , for example aks e price per short ton of crude Dae / 
ite was $7 in 1860,244/ $10 in 1868,244/ $8 in 1882, 145/ and $5 in 1890,245/ 
“Later prices in: Higsouri and on the Atlantic coast (ae exemplified by Vir- 
ginia, 1901-1908; and Georgia, 1911-1944) are given in an accompanying table, 
Fluctuations caused by the first World ‘far and the depression of° the thirties 
will be noted, Such a table cannot show price extremes, which have been 
lower. than $2 and, higher than $18 @ short ton. 


. Holt, D., Heat-Treating Process: U, S. Patent 2,231, 009, Fed, ll, 1941, 
142/ Solakian, 1,, and Case, E., Nethod of° ‘Treating High-Speed Stecl : Us 3s. 
.. . ; Patent 2,349,767, May 23, 1944, : 
143/ Bonath, X., fad Albrecht, C., Process for the Thermal ieenthent of 
Light Metals and Tishtnetal Alloys: °U., S. paeceY 2, O66, 454, Jan, 5, 

— 1937, m 
144/ Photostat records furnished by A, E. Long, Potosi, Mo, ° 
145/ Geological Survey, Mineral Resources of the United ‘States, 
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Average price of crude barite in Missouri and on the Atlantic 
coast per short ton at mine, 1901-1944 


(From Mineral Resources, 1901-1931, Minerals Yearbook, 1932-1944, and some 
previously unpublished records of the Department of Interior.) 


Year Missouri Atlantic coast | Year 


Missouri Atlantic coast 
1901 $3.52 $3.05 (Va) 1923 $770 $8.05 (Ga) 
1902 3.35 3.20 do, ff 1924-. |... 7,83 8.00 ° do, 
1903 3,35 3.58 do. 1906 4: “E38? 7.21 do, 
1904 3.00 2.81 do, | 1926 7.96 6.86 do. 
1905 3.14 2.78 do, | 1997 7.15 6.17 do, 
1906 3.23 3.84 do, | 1928 | 7,09 6.01 do, 
1907 3.69 3.55 do, — 1929° | 7,42 5.80 do, 
1908 3,48 - 4.55 do, " 1930 | 7.08 | 5.55. “aa, 
1909 3,44 | Data not available | 1931 Oeott 5.30 do, 
1910 2.83 ." do, ~ | 1932 5.42 6.42 da, 
1911 3.79 3.00 -(Ga.): | 1933 4,54 6.55 do, 
1912 4.77 3.55 do, 1934 4,90 6.41 dO. 
1913 3.78 3.55 do, i 1935 5.52 5.83 do, 
1914 3.37 3.64 do. 1936 6,27 -5.37 do. 
1915 4,05. 3.31 Ap. 1937" ; % 22 5.36 - do, 
1916 6.27 3.83 do, 1938 | 7.36 4.90 do, 
1917 6.63 5.41 do, - 1939 6.78 B.06 do, 
1918 8.02 6.03 do, 1940 | 6,78 BOA dc. 
1919 8.74 7,83 do. | 1941 | 6,30 5,30 do. 
1920 10,17 9.34 do. ; +1942 | 6,44 5.58 do. 
1921 .8,65 .|. 7,78 do, i; 1943 7.20 6.28 do. 
1922 6.35 | 8,21. ds, t 1944 7,44 8,54 do, 


| There are several purchasing arrangements, 
sell to National Lead Co, at a flat rate of $8.50 a short ton delivered 


Many of the Missouri washers 


Fountain Farm, Mo. Five percent moisture is assumed to be present (it may 

be more in winter, less in summer), and $0,425 per ton is subtracted for 
moisture content, Some of the Missouri washers sell to lithopone and chemical 
manufacturers on a premium—penalty basis, receiving $8.50 for material 
analyzing 94 percent barium sulfate and 1 percent iron oxide. Twenty-five 
cents a ton additional is paid for each percent of barium sulfate over 94 

and subtracted for each percent less than 94, However, barite analyzing 

less than 92 percent barium sulfate is generally not accepted, even on a 
penalty basis, for chemical of lithopone use, For each 0,1 percent iron 
oxide less than 1 percent, 25 cents a ton is added; and for each 0,1 percent 
iron oxide more than 1, 25 cents is deducted, Thus, the theoretical maxinun 
price obtainable for Missouri barite (100 percent pure) is $12.50 a short 

ton, Missouri prices frozen by Office of Price Administration as of the 
highest price in March 1942 were about $7 a short ton, which ceiling was raised 
to $8,50 July 26, 1944, Prices frozen in Georgia and Tennessee were $8 to 
$8.50 a long ton, and on April 8, 1944, increases were permitted enabling 
producers to sell at $9.50 to $1l a long ton, depending on the individual 
ceilings established by the Office of Price Administration, The premium 
penalty system is not used as much in Georgia and Tennessee as in Missouri, 
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The method of analysis of barite. may.:-have.a considerable effect upon 
the price charged for it, particularly in the premiumpenalty system. Li tho— 
pone makers frequently include strontium with barium if the’ fdrmer is not 
excessive (perhaps 1 percent or-less), for’a’ émaIl quantity of ‘strontium is 
not objectionable in lithovone, Some buyers analyze and pay for the total 
barium. conient,. whereas.athers pay on a basis only of. the barium present as . 
sulfate, “The latter. procedure is:not. unfair,:for ‘only the- sulfate of barium» 
reacts ‘to yield: black ash, any barium present as carbonate is merely a 
diluent. oo 2 & 4 ae 

oe a a ee MARKETING «aRBas 

There are three general marketing areas, which arbitrarily maybe named 
the Pacific, Central, and.Eastern districts, Barite produced in California . 
and Nevada is.consumed chiefly in California for well drilling, ltthopone, 
and barium chemicals, The Pacific area is largely self—contained.- -In the | 
Central area the producing States aré Missouri and arkansas, arkansas barite - 
is sold-almost entirely for use in well drilling in the.Gulf area;-.although-: 
some has been-sold for glass making in West Virginia, Ohio, Illinois, and 
other-States.- Missouri barite 1s consumed in well drilling in the-Gulf area, 
in making bleached ground barite and titanium pigments in St. Louis, and — 
barium chemicals and lithopone in Illinois and Kansas, .In the absence of 
cheap. barite imported from Germany, nearly all barite mined in Georgia and 
Tennessee is consumed in.chenicals in “est Virginia and-in chemical and 
lithopone plants on the atlantic coast. Prior to 1939,.competition with 
German berite-in Atlantic coast markets forced Tennessce and Gcorgia barite — 
to compete with Missouri. barite for. ‘lithopone markets in peeT OOS Ses In this 
way, German barite influences the. Central market,. . . . _— 


The anpendes ‘table iswe freight ‘rates between principal points of 
supply. and: demand, 5 
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Costs of delivering a short ton of chemical-grade barite to 


certain cities in the United States, July 1944 
(Unloading and handling charges and insurance are not included on.the 


ocean shipments. The unloading and handling charge on Nova Scotia barite re- 
ceived at Baltimore is $1.13, . insurance is $0.03, and miscellaneous, $0.35.) 


From - 


oot! 
To - Ga. Tenn. Mo. prewar rates)Scotia 
Charleston or = i. 
Huntington, W. Vae: 


1/$8.93 1/98.93 ge | $6.82 


F.0O.be Origin.. 
Freight........ | 3.93 3-54 Be 20° 3/9.38 
DUCY scerea bc0:6:65.008 : ‘173957 
| 19.77 
Palmerton, Pas: ~- | i. ore ce 
F.o.b. origin.. ie. 93 6.82 
Freight........) 07° "5.40" 5/5. 07 
DULY. veerer gece | Seo? 


Baltimore, Md.: 


F,o.b. origin.. ie. 93 St cae 5.30 ie 6.82 
Freight....... "8.83 5436 3.86 (6/3.38 
Duty. e@ee¢e Ps e628 Pa Be 57 oe 57 


Grasselli » Ne Je: 
F.Oobde Originee 
FIeE1ght...-cese 
Duty. .ccccee os ee 3e0? 3007 


12.73 13611 


Newport, Del.: 
‘FeOebe origin. e 


5,30 | 682 
Freighnt.ec.cscooe 386 7/3. 38 
Dutvestedecs seul - 6e 3.57 3.57 
| 13.77 
Chicago, Argo, ane 
Depue, Ill.: : 9 
F.0.b, origin.. — 8.50 | 8/ 8/ 
Freight....escal- . 3620 - ~ 
“Ti.70 7 ° 


1/ Cheapest ceiling rates in eecceia and Tennessee, conereereb™? barite was 
also sold at ceilings .of .$9.38 and ,$9.82. : 

2/ Ocean rate is $3.86; nominal freight, Baltimore es Charleston, is $6.00. 

3/ Ocean. rate is $3.38; nominal freight, Baltimore to aed is $6.00. 

ey Ocean rate is $3.86; freight, New York to Palmerton, is $2.35. 

5/ Ocean rate, full .cargo, $2.72, including. a ad Papanerees freight, 
New York to Palyerton, is $2. 35. 

6/ Fall cargo rate; .jngludes 22 percent surcharge. 

?/ Fall cargo rate; includes 13 percent surcharge. 

8/ Competition is out of the question. 
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TARIFF HISTORY ~ 


Barite hes been dutiable since the Tariff act of 1883, with the exception 
of the period covered by the Act of 1894, when crude barite was free, With 
erite has been exempt from duty since 1883, The trade agreement with Cuba 
in 1939 provides that Cuban crude barite is subject to a duty of $3.20 a 
long -ton. (as ache with $4 for barite originating in other countries), 


| Sathae levied on 1 barite, manufactured end_unmanufactured 


Rates of duty 
(all tons are 


2,240 pounds 
1883 | Baryta, sulfate of, or barytes, unmanu— |10 percent ad 
. TACTULOR, Fadip chiwnciods cadence vanseeese LY eee ees 
1883 41° ; Baryta, sulfate of, or barytes, manu- ’ 
TRONORAA Si oahu ved kGsmetaceasabaeneceeen in SONU Ber pound. 
1883 | 603. | Baryta, carbonate of, or witherite,.,..eejFree. | 
1890 49 Baryta, sulfate of, or barytes, 


including barytes earth: 
Uniawalacturedessiccvsecasssawesans, 
Manufactured, Seerescsee ees esreowesasee 


$1.12 per ton, 
$6.72 per ton,’ . 


| 
1890 500 | Baryta, carbonate of, or witherite,.....|Free. 
1894: =| -- 37 Baryta, sulfate of, or barytes, manu- 
LACWUFOG sidings ddr a sais apenessesectecdaclos Per tom 
1894 395 Baryta, carbonate of, or witherite, and 
baryta, sulfate of,-or barytes, unmanu- 
factured, including-barytes earth.......|Free 
1897 ab Baryta, sulfate of, or barytes, includ- 
ing barytes earth: ‘ ¢ % 
Unmanufactured, .ccccceccccceccccese| 7 Cents per ton. 
aie Manulacturedsescisssssicccsepesncess |G0ee0 per ton, 
1897 489 Baryta, carbonate of, or witherite,.,....-| Free. 
1909 42 Saryta, sulfate of, or barytes, includ |. 
ing barytes carth: 
MNMANE BOWSER. is Siac aa cede ecsens 15 percent ad 
| valorem, 
Manufactured. oss saseedskacasadcssesieo percent af 
,; valorem, 
1909 711 WA VHOPS 06s cvwane Sevdneuegseetaewenene 1200s 
1913 51 Baryta, sulfate of; or barytes,. includ- 
ing barytes earth? ae 
Unmanufactured....crvaccoccaccesecse feo percent ad 
| , m. — tvalorem, 
Manulactured, . cvdjcsdcscdcarevacsasseiaor PSLOmes ad 
| , ‘valorem, 
1913 646 MENDEL SCO in ids aware pentawanncadudanavan aEee 
1922 69 Barytes ore, crude or unmanufactured,.., |$4 per ton. 
Ground or otherwise manufactured... .,,c00 {D7 50 per ton. 
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luties levied on barite, manufactured and unmanufactured 
meaning peround or crude and provisions for 
ite, Acts.of 1883 to 1930, (Continued 


| : aaa | Rates of duty 
Para~ (all tons are 
Act of —| graph Tariff classification 2,240 pounds 


: 1922 7 1698 Weert... Free, 
1930 67 + |Barytes ore, Crudesccecdcnsisssesebssed | $4 per ton, 
Barytes ore, ground or manufactureda.oes $7.50 per ton, 
1930 .1801 Witherite, crude, UNETOUNA, wessevssiood Frees 
SPECIFICATIONS 


The kind and amount of impurities permissible in barite. depend on the 
use intended, .In-order of strictness of specification, the following uses 
and their requirements may be noted, — 


Glass. ~ Glassmakers who use barite as a furnace flux desire ve peters 
particularly with respect to iron oxide, mall quantities of which tend to - 
discolor glass, roe eee analysis is BaS04, 98,0 percent; p02: 1453 A203: 


0.15; and .Feg0g, 0.15 percent, A typical mesh screen test {s 


On | Percent 
20 0 

30 4,6 
40 12,9 
50 11.0 
60 6.3 
80 8,1 
100 6,1 
140 | 540 
Through 140 4640 : 

100.0 


Barite of this analysis and screen size is not absolutely necessaryé 


Indeed, glassmakers had to content themselves with material containing iron 


up to 0.5 percent Feo0s until competition induced producers to install 


megnetic separators, Also, during the war, when regular glass-grade barite 


was in short supply, glassmakers turned to well-—drilling barite, which 


contained but 92 percent barium sulfate and as much as 1 percent iron oxide, 
sometimes more, Furthermore, it was ground to 325 mesh. However, in normal 
times a-glass barite is not Somme rave if it eae more than 0. 2 percent 


iron oxide, 


Barium chemicals and ari Ahopene: — These“are conveniently sei aeved to- 


gether, but in some respects barite for use in chemicals is subject to a 


stricter specification. Both the intended uge of the barium chemical and the 
method used to convert barite to the chemical mst be kept in mind, During 
_the war, a great deal of barium nitrate and peroxide has been used in green 
signal flares. As strontium gives a counteracting red color, manufacturers 
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of these ientenie: spéeffied-a ote strontium maximum of 1. percent, 
Lithopone makers do not’ specify. any maximum of: strontium sulfate; in any 
event, it could not possibly exceed 6 percent, “assuming. ‘aA 94: percent minimum 
of barium sulfate, and is ordinarily much lower, ‘For both chemical] and 
lithopone manufacture, barite analyzing 94 percent minimum bariun sulfate 
is almost universally required, 3a present as barium carbonate. 4s considered 
a diluent, as most: of it is still present as barium carbonate after. ‘conversion: 
of barite to black: ‘ash, and as..guch cannot. be. leached: ‘from the ash, Therefore, 
only Ba oceurring as verium sulfate is included: in the 94 percent bariun - e. 
sulfate thinimum, : Owing, ‘to dits, severe fluxing action in the black ash kiln, © 
fluorine mist be tichdly excluded.,. ‘Onty' * traces are permissible,’ This leaves 
iron, alumina, silica, and Line 28 ‘the remaining impurities most commonly 
encountered, These impurities are not merely diluents; some of them inhibit: 
the reduction of barite to the sulfide, Thus, it would be poor econony.. 60. 
pay 10 percent less for a 90 percent: ore than for a 95 percent ore, as the 
additional 5 percent. of. impurities in the 90 percent ore would ai epropor tion. 
ately reduce conversion of the ‘varite to black ash, Eor example, trichi46/ 
has found that iron reacts as follows: BaS04 + Fec03—> JalFe0p)2 insoluble 

+ $03.. Iron oxide also. catalyzes the reaction: -BaS044 Si02-~ Ba0,Si02 + 
S03. Monobarium silicate is also insoluble in water, and hence: ‘barium - tied 
up in this way ig not available when black ash-is leached, It is important” 
to note’ that. silica is but - ‘slightly reactive-if the iron content is low, 
Thus, in a banite containing’ 2 percent Sido and only 0,07 percent: Feo0s, - 
conversion to BaS in a laboratory furnace was 97,6 percent complete, But 
when Fe203 was raised to 1,46 percent (Si09 remaining at ‘2 percent), conversion 
dropped to 90.4 percent, indicating that besides reacting with Rad, the 
.iron oxide had also catalyzed: the. reaction of barite with silica and other 
impurities.146/ In the same ‘patent, Wuetrich pointed out the deleterious 
effect of calcium (which most often occurs in barite as calcite, dolomite, 
or gypsum), For example, barite containing O.l percent CaS04 gave a 94 
percent conversion of BaS04 to BaS, whereas a similar barite, differing only 
in that the CaS0q4 content had been raised to 0,7 percent CaS04, reduced 
conversion to 90 percent, Gne manufacturer of barium chemicals specifies a 
CaO maximum of 0.1 percent; BOwevers most specifications are silent on this 
point, | 


*It Las: heen siennciae’ that Al203 inhibits conversion of Bas0,, but 
Beta restrictions of Al203 in specifigations are rare, Sida because 
there is seldom enough of it to be harmful, ; | 

| “gone li thopone nakers specify that Pad and other nea netalé be: 
limitéd to traces, ag most of’ the heavy. metal ‘sulfides are colored, ‘This 
restriction is probably riot necessary, ‘as the heavy metals” are ‘precipitated 
as sulfides when the, black ash is leached and. thefefore would not ae into 
the lithopone, 


P Mae ee ea ee er a eee a 
-146/ Wuetrich, A, Gy. Treatment of bd ALS — Patent -2,163, 388, June 20, 
Ode Pe 48 | 


147/  Hirechel, W, Die’ ‘Fabrikation von ‘Schwefelbariun. Chentker-Zei tung, 
vol, 50, pes 88, Sept, ‘15, 1926, PP. 692-3, | _ 


852 OS : 5 ee i: a 


Google 


I.C, 7345 


In view of the fact that virtually all black ash is made in a rotary 
kiln, the reacting material must not-be crushed too fine or dust will be 
lost, The regular jigged material available from washers in the East is 
crushed at the consuming plant to 4 to 20 mesh before use in the kiln, 

Ground material, such as that from Arkansas, could hardly be used as a kiln 
feed without pelletization, A wide field is open here for research, Against 
the disadvantage of the initial higher cost of ground barite, to which must 
be added the cost of pelletication, may be set the advantage of more intimate 


mixing with the-powdered carbonaceous pemicine matertoks with a consequent 
greater degree of reduction, 


A typical specification of re for lithopone and sieniest-uas is 94 
percent minimum BaS04, 1 percent Fe203 maximum, and F trace maximum, As 
previously pointed out, individual purchasers may add miscellaneous minor 
restrictions, Some purchasers buy on a premiumpenalty basis, giving 25 
cents a ton more for each additional percent of BaSO4 over 94, with similar 
deductions below 94 percent, and 25 cents a ton more for each 0,1.percent 
Fe203 less than I percent, with similar deductions for Fe203 in excess of 
1 percent, All analyses are on oven-dried samples, It is desired that 
jigged material. ‘be drained as thoroughly ag possible so that the buyer will 
not have to pay freight on the moisture content; also oS ore freezes into 
solid masses in dins and stock piles if it is wets: 


Well drilling, - ‘the main requisite of a mud-weighting date is 
that it be heavy and inert, Barite meets these requirements admirably, even 
when it is somewhat impure, ‘Thus, a material containing only 92 percent 
BaS04q4 and as much as 2 or 3 percent iron‘oxide would be unsuitable for 
lithopone but excellent for well drilling, Grinders of barite for the well~ 
drilling trade try to maintain a BaSOq4 content of 92 percent, or, failing 
that, a specific gravity of 4,2; the latter is the more important, Nearly 
all prewar "md weight" had a specific gravity of 4,2 or better, but this 
was largely a matter of- competition, for during the war. shortage, material 
of only 4,0, sometimes even less, has been gladly accepted by drilling 
contractors, There must be no soluble salts in the barite, Calcium sulfate 
is included in this description, although only slightly soluble, because 
small quantities suffice to flocculate bentonite, A specification is quite 
common among well drillers in the Gulf area which:limits insoluble carbonates 
(such as CaC0g and Ba00g) to 0,1 percent maximum, This odd restriction came 
into being because insoluble carbonates in Miggouri barite were virtually 
absent when barite was first used for weighting drilling ‘muds, and the major 
purchasers have adhered.to the specification of the barite first used by 
them because it has been found satisfactory, To this specification should 
Bercontrasted the analysis of barite shipped from El Portal, Calif., which 
may carry 10 or 15 percent Ba003, and.is sac to be eee Be Wetec eery 
even in the deepest, es 


Fillers, «There are two typical grades se barite used in. fillers. 
One is a gradeé corresponding substantially to that: used in making chemicals 
and lithopone; it is ground and bleached, ‘The other is "off-color", the 
only requirement being that it be fairly heavy and not be too dark in color, 
Impurities are largely immaterial.in the latter substance except ag they 
contribute to too much discoloring, Barite for off-color fillers has been 
known to analyze as low as 62 percent BaS04, me discoloring constituents, 
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such as iron oxide, Garecveea tan 0. 2 percent, ~ Most of the impurities were 
silica and ee aore tes a 


‘le 


Description 


Witherite is ee eae ee The pure mineral analyses 77,7 
percent >a0 and 22.3 percent Wo, as against 65.7 percent sad in barite. 
Its hardness is between.3 and 4-0on Mohs! scale; and ite la gravity is 
approximately 4.5, compar od with <,5 for penatee 


Semimecncce 


a oe of witherite in the United States have been summarized 
by Johnson 2 Johnson's findings and references are repeated below: 


In the United States, witherite deposits occur in Alaska, 
Arizona, California, Kentucky, Montana, Nevada, New Mexico, and 
Tennessee, The deposits in Kentucky, Nevada, and Tennessee eppear — 
to be small and of mineralogic interest only, In Kentucky crystals 
of witherite have been found in some of: the fluorspar~galene veins 
in the central part of the State, 242/ In Nevada only occasional 
small crystals of witherite have been found, These were in barite 
veins near Argenta, Lander County 220/ In Tennessee a small quantity 
of witherite is reported as a surface alteration product in a 
barite vein in Rutherford County, LSU No details are available 
regarding the. New Mexican occurrences reported {n Socorro and Dona 
Ana Counties,122/ The deposits in Alaska, Arizona, and Montana 
contain considereble withsrite, but the extent of cach of these 
deposits is still unkmown, According to correspondence from the 
Alaska Department of Mines dated November 24, 1941, and February 
17, 1942, the Alaska deposits on the shore of Kuiu Island, in 
southeastern Alaska, consist of a short irregular vein avcraging 
16 inches thick, scattered sriall veinlets, and beach peers. 


Johnson, -. L., and Warner, XK. Gy, Tureau of Mines Minerals Yearbook 
1941, pp. 1446-1447, 

149/ Jillson, W. R., The Geology and Mineral Resources of Kentucky: 
Kentucky Geol, Survey, 1928, 409.pp. (See p. 103.) 

Robinson, L, ©C., Vein Deposits of Central Kentucky: Kentucky Geol. 
Survey, ser, 6, vol, 41, 1931, (See pp, 28, 48, 118.) 

150/ Gianella, V. P., Barite Deposits of Northern Nevada: am, Inst, Min, 
and Het. Eng., Tech, Pub, 1200, 1940, 6 pp. 

151/ Jewell, Y, 3., Barite, Fluorite; Galena, Sphalerite Veins in Central 
Tennéssce: Faper presented at the Tuscaloosa (ale,) meeting of the 
Industrial Minerals DIVERSION: 4m, Inst. Min. and Met, Eng,, November 
3, 1939, 

152/ Joncs, F, 4., The Mincral Resources of New Mexico: State School of 
Mines, Mineral Resources Survey of Wew Mexico, 3yll, 1, Socorro, N, 
Mcx,, 1915, 77 pp. eo ioe 
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comprising in #1l a very small tonnage. In Arizona, witherite 
forms about 5 percent of the gangue of certain lead veins in the _ 
Castle Dome district, Yuma County, eccording to « letter from F.. 
we Galbraith of the Arizone Bureau of Mines dated January 20, 
1942, 155 The Montana. deposits consist, of lenses and masses of 
witherite end irregular lumps up to 2 feet in diameter in solu-. 
tion cavities in Altyn pre-Cambrian limestone just above the 
plane of’ the try, overthrust. fault at nay Gineter in Glacier, 
National park 194, 
Witherite occurs in California in Mariposa and Shasta Counties, 
In Mariposa Gounty it is associated with barite in veins, cutting ‘ 
sedimentary .rocks on the western flank of the Sierra Nevada granite - 
batholith in two localities about 6 miles apart. The northernmost. ° 
of these, in the Merced River Valley near the El Portal entrance 
of Yosemite National Park, consists of a group of steeply dipping 
veins striking north, The. veins apparently were formed by. replace- 
ment of limestone in an isoclinally folded series of Carboni-. 
-ferous sediments by rake Sci ae solutions given off by the 
underlying Jurassic (or- Cret fecous) Sierra Nevada granite batho~_ 
lith, This group of veins, reported traceable over-a di stance 
of 5 miles, provides a mixture of witherite and barite sold as a 
flux to glassmakers, {it is no longer sold for this use,] The 
other locality in Mariposa County is at Devil's Gulch, 6 miles 
south of El Portal, where a north—-striking replacement deposit | 
of bayhig and witherite in limestone is reported traceable 4,500 
feet, In Shasta county ssive witherite is reported on 
se Creek near Platina, 122) mo 


153/ Johnson, B, L., Witherite — Arizona: Bureau of Mines Mineral Trade. 
Notes, vol, 14, No. 2, February 20, 1942, p. 27, 
154/ Fuller, M. ?., An oo of Witherite in the Altyn Limestone at 


Many Glacier, Mont,: » Mineral., vol, 9, No, 7, July 1924, p. 154, 
55/ Fitch, A, A., gee and Fa eaani from near El Portal, Mariposa 
County, Calif,: . Mineral.,vol, 16, 1931, pp. 461-468, 


Bradley, W. W., ee in the Americas: Eng. and Min, Sousa, 
vol, 132, No, 12, Dec, 28, 1931, p. 538, Barite in California: 
Trans, Am. Inst. Min, and Met. Eng., 1931, pp. 170-176, 
Julihn, C, E., and Horton, F, W., Mineral Industries Survey of the. 
United States; California, Mines of the Southern Mother -Lode Region, 
Part II, Tuolumne and ee ad Counties: | cia of Mines Bull, 424, 
"#1940, +79 pp... 
Harding, A.C. Ground Barytes for Weighting Drilling Mud: ee and 
Min, Jour., vol, 142, No, 1, January 1941, pp. 33-36, 
156/ Julihn, C. B., end Horton, P, W., Work cited in footnote 155, 
157/ Bradley, W. W., Work cited in footnote 155, 
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Uses 


Although witherite is.not mined separdtely in the Uni ted | States, some 
is mined intermixed with barite at Bl Portal, Calif,, and sold for weighting 
oil-well drilling muds without separation, The world's sole commercial 
source of witherite is northern England, and in that country it is the prin-” 
cipal barium raw material. YWitherite is imported into the United States for 
use in scum-prevention in ceramics, in case~hardening. steel, and as "make-up" 
carbonate in the conversion of precipitated barium carbonate to barium 
hydroxide for use in sugar purification (in Colorado}, For uses not requiring 
a very fine particle size or a purity greater than 90 to 92 percent BaCOs, 
(standard witherite Sronveoe witherite Be aera as usable as precipie 
tated Bal0z, ; . 


Barium suite are obtained fron wi therite by reaction with the pr per 
acid, ihe hydroxide is generally obtained by the Deruide process, + in. 
which barium co UoNe igs calcined: with monobarium silicate in a rotary kiln 
at 1,400° to l, 500° ¢C,, when the following reaction occurs: Bad, Si0s 4 
2bal03 —> Si0>.3Ba0 + 2009. Tho tribarium silicate thus obtained is hydro- 
lyzed: Si05,3Ba0 + 2E90-=- 23a (0H) 5 + Si00,Ba0. 3oth the monobarium sili- 
cate and the barium carbonate are cyclic, the silicate being regenerated in 
the process just outlined and the carbonate recovered in the sugar process as: 
explained on p. 41, Make-up of the silicate is provided by the addition of 
silicate to the kiln batch end of the carbonate by addition of witherite or 
manufactured barium carbonate to the batch, " 


It has been reconmcndcdt59/ that 2 to 5 percent of ground witherite 
be added to portland cement to retard the leaching of lime from underwater 
concrete, but such use is questionable, as there is very little free lime 
in good concrete, 


Witherite is used to some extent @s a paint filler in England, but 
little or none is used for this purpose in the United States, 


A good general reference on withcrite is fiven in the footnote, 260/ 


Deguide, C,, Process for Obtaining Earium Hydrate: U, S. Patent 
1,247,510, Nov, 20, 1917, 

159/ Settlingstones Mines, Ltd,, Work cited in footnote 108 on pp. 3840, 

160/ Meyer, F. C,., Occurrences and Uses of Witherite: Foote-Prints, vol, 


5, No, 1, May 1942, pp, -3-19, 
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STATISTICAL APPENDIXL6L/ 


Since about 1900, with the exception of the two war periods, Germany 
has been the leading producer of barite in the world, furnishing about half 
the output. Most of the.Garmean production was from the area of Mezgen<on= 
_Lenne, Westpbelia, Prussia, in a bedded deposit. This material, discolored 
by bituminous matter, was used in’ nearby lithopone and chemical plants and 
also exported to consumers on the Atlantic seaboard of the United States. 
There has also been substantial production from vein deposits in Germany, 
In 1945 and 1944 a cut near Walton, Nova Scotia, yielded considerable barite, 


much of which was imported duty free into the United States to relieve the 
shortage in the East. 


An excellent reference on foreign barite deposits and foreign trade 
data is given in the footnote 162/. 


161/ Figures on imports and exports compiled from records of the Depart~ 

| ment of Commerce, | 

162/ Simpson, J., Barium Minerals: 2d ed., Imperial Institute (London), 
1937, 84 ppe 
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Primary barite in the United States, 1900-44 
| Cdmportgs 


Crude Ground Apparent 
| Foreign] Short Foreign pew supply, 


! Donestic 
reduction 


' value !tons ; value _jshort tong 
EM oteseceveusées nae 2,568 $8, 301 2» 454 | $24, 160 72,702 
ki ccewssidscateeson 3,150 | 12,380 | 2,454 . 27,062| 54,674 
LOR crthaseekseseeeta | 3,929 | 14,322 | 3,908 | 37,389! 69,505 
1903. ,cccccescccceces | 50,397 | 7,105| 22,777 | 5,716 | 48,726 . 63,218 
W908. ress cwaaenessae | ~ 60,00? | end 27,363 16,630 | 48,658' 79,849 
EID 6.558 56s tdweees 48,235 !14,256 | 62,459 | 4,803 | 39,803; 67,294 
0G os bi vakis Hebouss 50,231 | 9,190; 27,584! 4,807 | 37, pid 64,228 
1907. ..ccecececcccece | 89,621 120,544] 76,883 11.207 | 96,542! 121,372 
1906 6 incvaeceiwsaces | ~BO,02r (16,661 Se, a0 } 3,401 29,168 | 55,589 
1909. .C ccxabinsusiaes 61,945 |11,647| 29,028] 3,016 | 25,679; 76,608 
LO ccsuneeiseeneewn 42,975 |21,270! 48, "457 | 3,565 | 29,782; 67,810 
ILL, sesesseossneanes 38,719 | 20,214 26.643 | 3,147 | 22.083 62,080 
St ietnesssadeascess 35,543 | 26,186; 52,4671 3,679 | 26,843 65,408 
Cort dc sdnmaniceseners 46,440 | 35,640| 61,409; 5,463 | 38,155! 87,743 
1914,..c.esecsccecese | 51,593 | 24,423| 46,782] 4,323 | 20,485 80 , 339 
1915,...ccesceccecece | 107,574 | 2,504] 4,877! 1,308 | 10,735} 111,386 
S16 easvesutaaniaca| eaesee 17 245' 147| 2,072! 226,378 
so 8 by Sr ene Mme st ANTS a 63! 98] 1,743! 217,724 
1015. ictessavecbesnees Laeseset. =< - j= = 152,238 
LOL ccdseeedeesseiee | 2b, 899 118 594, - - 213,317 
020 cs sdecseetixesose | COlplia * OkeTs 146,050 2741 3,017; 247,321 
3 Ee eT ery eT 96,287 | 11,054] 59,371! 1,002 | 16,942; 108,343 
1922s vccvvccsecsscse | 285520 | 23,280 11046.600.| 4.696 | 59,453] 161,245 
1923. ,.ccccsccsececcece | 212,253 | 15,045| 93,721; 6,022 ; 88,741} 233,320 
1924, scccccosveceocse | 201,247 | 21,502 (104,264) 2,850 | 36,292] 225,579 
1925...ccécscaseececses | 266,515 | 26,656 91,016 | 5,203 | 40,008) 267,372 
L92E véncsccesesacege | 20? ,ack | 51,016 1195,004 | 5,347 | €4;781| 201,687 
1987 cecckevccecvavese | (214,194 | 70,274 12635, 2604) 3,269 | 38,568) 207,727 
1926. .ccccccccccccces | 259,761 | 61,765 [190,756 | 3,098 | 33,378 | 324,624 
1929. ..eeeesegeceeeee | 275,945 | 85,729 [284,436 | 2,924 | 34,619) 364,598 
1980 dasoeeseewwsensa | 207s 000 | 52, 111 ]179,579 | 2,331 | 26,905! 291,947 
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1933. cc ccccccecccvcce | 146,402 | 49,958 |216,955 | 2,632 | 30,492] 198,992 
1934. vccexexcecdeccees | 176,961 | 40,051 1174,937 |'1,96S| 316,916). 220,256 
1935. ccccceccccscces | 219,075 | 47,048 |246,254 | 3,354 | 28,766] 268,477 
1936... cceccccescecce | 274,062 , 33,843 |170,316 | 2,873 | 28,397 | 310,778 
1937. ceccccccccecese | 360,877 | 64,992 1327, 222 | 3,313 | 35,046| 429,182 
ISG cisihadecaessaey | SOs | 24,845 151,235 |1,700 |; 15,466| 361,978 
1939... .cccccccccccces | 365,870 | 11,588 | 55,985 | 1,590 | 14,999] 379,048 
TaD ecoeteenescseees 390, 462 | 7,391| 41,342; 314! 3,299] 398,167 
194 ong enceonsennases 483,391 456 2,518 | bi = 483, 847 
1942, .cecpocccencccee | 449,873; 4,680| 34,756 | — _ 454,553 
L945 ssseracevecdsens | 429,208) ~~ ~ ![- 429 , 298 
1944.........eeeeeee, | 515,136 | 67,888 (459,664 1,964 |243,917} 594,988 
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Short _tons Averag 


3 "28,415. 
2 34,673 
7 38,165 
Y 39,611 

% 38,225 
6 37,033 
5 35,815 
9 51,557 
g 65,440 

a 52,694 
9 55 ,086 
9 2/57 ,985 
8 65,748 
7 27,661 
7 46 ,176 
6 39,605 
5 38,296 
5 49 674 
5 57 ,812 
7 57,658 
8 64,425 
8 54,472 
6 55 ,284 
9 32,297 

12 33,842 

13 34,60] 

13 53,326 

a 76,250 

13 69,102 

12 129,777 

14 161,422 

13 170,695 

16 184,390 

16 234 877 

19 178,765 

18 208,252 

19 344 757 


domestic only). 


~ 6] ~ 


as18,096 
455,506 
475,001 


1,332,228 

914,516 
1,140,305 

656,769 

563,902 

683, 432 
1,006 ,905 
1,407,787 
1,217,818 
2,249,612 
2,786 ,823 
2,902,973 
3,697,806 
4,606 ,832 
3,611,745 
3,743,919 
5,455,835 


IC, 7345 


13,14 
12.45... 
12.72. . 
12.97. - 


14,18 . 


12.95 
12,32 
14,74 
18.05 
18.91 
20 .06 
£21.02 
22452 
20.22 
22460 
20.50 


20,95 


20,52 
20,23 
20.68 
16.79 
20.63 
20,34 
16,66 
19,75 
18.88 
18.46 
17,62 
17,33 
17.26 
17.01 
20.05 
19.61 
20.20 
17,98 
15:65 
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Ground (snd crushed) barite sold or used by producers, 1958-44, 
_ by consunene ae in. short tons flees 


Well drilling Gadistributed | 


Total 


1938.ecee0 126 ,697 | 161,422 
1939 s4s4i0s. 125 ,560 170,695 ~ 
1940 cu Sc 138,055 184,390 
3c) aa a 154,760 234, 87-7 . 
1942 cones 117,380 178,765 
OSS isis wees 144,452 208 ,252 . 
344,757... 


1944... .00- 277.792 


Until .lithopone was invented, virtually all barite was ground far use. 
as filler, However, increasing quantities were consumed for lithopone,.. © 
and by the end of World Wer I barite was used mainly for lithopone, about 
two thirds of the output having been consumed thus.in.the late 1920's. 
Well-drilling surpassed lithoponé.in 1938 and has continued to exceed it 
ever since. Barium chemicals have required larger quantities of barite..- 
Since the outbreak of .World War II, but has always been in third place 
with respect to ground barite and lithopone. Flotation.barite, though 
ground, is classed as crude for the purposes of the. eons ouere: table and 
is included in both the "ground" and "total" columns. 
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Figure 2. - Total consumption of domestic and imported barite in the United 
States, by industries, 1915-1944. 


Original from 


THE OHIO STATE UNIVERSITY 


Digitized by Coc gle 


T.C, 7345 


Crude barite (domestic and imported) used in the manufacture 


of ground barite and barium chemicals in the 
United States, 191544, short tons 


In manufacture of < 
Year Ground and crushed barite| Lithopone [Barium chemicals! Total 


1915....... 53,903 44,503 10,216 108, 622 
1916 sons 'stds 75,507 71,898 38,283 185,688 
ht 60,132 86,065 49,842 196 ,039 
V91G ss s-cewe 62,440 85 ,282 38,041 185,763 
1919 ceases 64,922 103,688 32,976 201,586 
1920... 200. 79 ,052 113,181 37,210 229,443 
1921....2.. 28,296 61,359 10,952 100 ,607 
19225 .cki<s 48,280 94,259 25,303 167 ,842 
1923....... 47,713 128,547 34,327 210 ,587 
1924....06. 42,855 137,127 33,181 213,163 
1925. ..2006 56,851 146 ,693 29,141 232 ,685 
1926...ce0- 69 ,048 178,889 33,119 281,056 
19287 sca sees 73,119 222,791 34,280 330,190 
1928. ws. .505 74,814 211,592 48,289 334,695 
1929....00- 58,770 223,188 52,448 334,406 
1930. ..e606 69,426 178,944 76,825 325,195 
19S 1s kalsawe 35,393 157,181 72,696 265,270 
1952 6 sans 36,402 120 ,378 32,629 189 ,409 
1933 chesaies 38,026 131,761 53,260 223,047 
1934....0.. 61,123 140,734 48,619 250 ,476 
1935.....06 93,692 146,164 50,488 290 ,344 
1936.22.00. 83,990 167,014 52,445 303,449 
1937 icesaen 148,930 162,681 72,371 383,982 
1938.22.06 193,728 117,007 54 ,250 364,985 
1959 sececee 192,112 141,556 58,015 391,683 
1940.....06 200 ,899 136 ,885 66,604 404 ,388 
1941 scessds 243,846 153 ,982 93,005 490,833 
1942. ...200 200 ,443 144,821 104,160 449 ,424 
1943.....0.% 225,154 1/129 , 493 1/99,097 1/453 ,744 
1944 .40<05% 360,045 134,597 100 ,921 595,563 


if Revised figures. 


Although domestic bdarite has had tariff protection for many years, 
there have always been imports, except for a short period in wartime, In- 
ports of crude barite were mostly from Germany prior to 1939 and were landed 
almost entirely in the New York area for use in seaboard chemical end litho- 
pone plants. German ground barite was received at several points on the east 
coast for use as filler. Some crude and ground berite also have been re- 
ceived from Cuba for use in well drilling. Nova Scotia (Canada) has supplied 
material for chemical and lithopone use in the Northeast, France, Spain, and 
Greece also have shipped barite to the United States. Although import statis- 
tics frequently show Netherlands as a source, such berite is really German 
Shipped via Rotterdam. 


852 163. 2 


Google 


et oe ac ‘lot | o6l%4 | gatfod | weS°C | 90Tx9 | 6RSE 1995°CH | STIS | TH fap 1 966% | contin | non’ 
fy 


= f= [Pe ot tak ie lied bl 


SS AS A aS a A SS i a Se sana) Saeneaaanemnemmennemmenn emma ea, a 
SS 


L16*Che | 496°TH Paes core late | 666% t |06s't | oontstlon't | gnotse lereee | Lectse lers*e | g9Lfsz insete 


12S"t 296£22 |e82%2 | C6T*°CT sae 


a #6151 ae *T sot‘et 
¢20°t jel Tor*2g/6lt | Goo*2t | zz0°T woz STs! 20¢'T 


of9tlg | 408s aa (eer ON (Gece aa (aie cen es | = 
= acs ss = < a _ — _ Gl 4 _ ~ 

le2*ol te 099'9 -_ — = ‘ace ee —_ oh = =o ee ae 
_ _— -- - — | 2228 {82 a —_ -- -- _ i - | 


SES EE Se iS SSD 


3 
g 


tir 6T Seetrqumoo fq “803876 peytu euy UT UOT dumsuCO 10s O4}.Feq Jo s7.10dul 


1T6S*er, l4c9%2 


Tre !as8l 959% joa" 2 a 


| 


4£9%2 


ore ‘Ta 67962 


926 £93 


| 
| 


‘G2 


za areth | 6682 | S86°SS leas*ttlsca' st! Sethe | ee "Lee| 266% | QTE fOLT! CHm’ES | G2 "One 1HO'Ld 
a as ee mi = ae -_— = as = — aay Epes ac So - on es 
~ — -- -~ —- — _ -- - ~ -- | = -- -- — | seL*6r este 
— — _ _ — — — -- _ -- -|— nad it — — _- 
= _— —. = => — . -- -- -- — _ STt 22 Con*es Tonsct | 
wer ar p= aa = an ae ea ea —— |69n'96 |el2‘nt sive" 02 to6 fre U9*eEt wUL*92 | 822%O2T; esd *0z 
: -= -— — —_— _ — — — — — -- | _ 
- —_ — -— _- _ _ —_ -- _ — _ ace" T 102 oon h cta*t ~— on ~~ 
— _— ~ ~ _ ~ —_ _ _ _ — _ 150%26 |920%6 | L16*2 |09S 0S l¢ 
- _~ i — _ _ -— _ -_ ~ — |set*le |o02'e | S09%29 |660°9T| SOC*T OTT oolfen 022 *9 
~ ~ re = — ~ —_ ~ —_ -- -- _ — ~ o00fl2 jon0fS | £20*S¢ sT0°T 
_ ns 992° =| 266 1S Ih one *TH@ T6CSL | LIeSGG | 9¢S*tr 962°98 _ —_ 
880'9Gh [92T'29 O6n° TSS | 980% _ _ —- [2 T _ | i 
G2e 2 _ ~ — - ~ - _ — 
ase pean aiid f — ae 7, = TS 7 — 


208 *Ch 
U6 Sen 
ie 


9T6°9T 

| = 
 aof (nt 

Hes Fes | 


\ 
{ 
! 
{ 
| 


se 


*uo} euo uEYy ssa] /T 


#56 ‘2 
126262 | *MOopPuTY peq run 
| 99 eeaeeennre "urs’s’n 
P 504 Toul Ta 

| con't . 
| -- | wop2uta por run 
'QlS*T Ceere tomar ATeaI 
482 ee a Auemiay 
aa |*eeee0 _e @ *wqnyD 
ee Or ee ee 8TTuD 
} re Oo ee | wprue) 
es Vyp1e23Ty 


$92 °€ 
02 


age fet 
0S ‘68 


ase 


| Sue *C9 
, 922 


{ 
Lee ‘23 


LE6ShLt TEO% On 


ees *mopeuTN peysun 


. == [erere BTABTSOMN] 
o2l'9 ry e eevscees ufeds 
ee GT] °° * *SpueT1IUION 


9g ry *) eeeeever ATRII 
£49 *9T ooeseere Suvuie) 


Sime @e@ensteeve eouel gs 
pie Wl henaceue se ear 


16¢ eevrcecor 


oogle 


G 


Gees °O°I 


I.C. 7345 


Before World War I, the production of barium chemicals in the United 
States was negligible, and imports, mainly from Germany, wefe a necessity. 
Several of the present barium chemical manufacturers obtained a footing dur- 
ing the first war, however, and by the beginning of the depression their 
output had largely displaced imports. ‘Some chemicals, such as the nitrate 
and hydroxide, however, were imported regularly up until 1940. Imports of 
barium peroxide (dioxide) were curtailed abruptly in 1926 owing to tha devel- 
opment of electrolytic methods of meking hydrogen peroxide. 


The domestic output of byproduct blanc fixe from this method of making 
hydrogen peroxide fet] concomitantly, accounting for increased imports of 


blanc fixe until 1931. Most of the large imports of barium carbonate during 
the boom twenties were doubtless used to protect brick from scum. 
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I.C. 7345: 5. 


Barium chemicals aaa! vais megs or sold by producers in the United States, aaa: 


‘4 


- in shart, tons a oS 
Nsed by 
producers Sold by producers2/ 
in sn Seas eategnigeentieint 
sag cope hy Short tons Value 
159,397 "> 1,648 $65,350 
163, 043 950 41,275 
153,573 371|". 65326" 
|: a eos 5| 21,857 5,297 16,298|' © 724,977 ° 
SC EEL TLE | 7 | 4/30, 204 /1h,, 72k 14,905| - 830,034 
ECOL ES AE DG "5 | 4/35,308 4/21, 513 13,979]. 753,832 
| ee eee eal 5) 37,911 27,552 9,393| 467,288 
Chloride (100 vercent basis): is ‘ 

Pees =| 3, 13,873 994 12,739} 1,038,322 
(1942_ | 3 13,439 1,722 11,497 913,290 
i: 5 Sea Rg eer SE, 3| 15,37 $103 10,545 942,399 
| | a nk Sea aoe a) IIs | 5,766 11.5446 955,571 

Motide: | | | | , ; : 

Se ae era ae pene CHY ” Hey -b O58 7 (5) (5) 
ae Sa ee hae 2 (5)>.. (5) Be (5) 
Se ee ee ey 2| 4,123 | 4/f1,682 4/2,495| 4/563,'756 

ae: 5 Mane ee ee ee ont 2 (5) | (5) (5) (5) -° 

Hydroxide: | | Ess : ; 
ee ee Met Mls | “. 755 1,027} 119,062, . 
OE oo ee ated “Wome, «eee 66 2,335 267,572 
EE RR ee a es a 54 2,'715| ° 281,138 

Pe oa eee Oe | a) “ager te 98 2,429 244, 072 

Nitrate: | Pi 
5 Se ee eo ee eee be ee 491 aoe 432 72,539 
: i RES, SOROS Seay S| YY Say were 4/11, 499] 4/2, 262, 061 
<a ae es a OY ee ee 12,324) 2,376,631 ° 
) tt eee a ak ee 3 ie 7 11,160 ana e 11, 333 > 

- Qxide: | i i, ° rs = 

a: 2 * SE aE ae Pee 21°) 3) los» C48) (5) .? 
ee 3) .3,922 | 3,563 155 30,752 °° 
ae 3 | a7199 | > 4,998 170|  —-37,925- 

ee Re ED 3 . 4,748 4,638 3, 19,158 

Sulfate thetic): aa 

| seo 7 |. 25,509 15,427 11,302 668, 084 
LE OL STR 6 | 22,965 (14, 562 8,226}  506,192- 

ee EER 7 | 23,811 | 10,628 13,646] 873,312 
PORE ci gisuneiennuatacdaases R |} 20,022 15,298 12,$26|. 900,910 . 

Other barium chemicals: ; 
Sa ee cet ea ee 427,82 4/3,118, 841° 
1942 nS ee _ 21, 053) - 2 551,603 
Ae" Te RE ED eee 21,442!) . 2,461,575. 


a a a 25, 568) | 3, 070, 027 


Total: 


| ® SR ER ea Ne TES oes 4/n, 319 eee 


Nessie Nihal ghia cnesttnctiareratbaglla 4/70, 610) 4/7,405,770 
CE EEE AERA 4/77, 869| 4/8, 314,537 
SEE ene ene 73,470| 7,740,318 


Includes purchased material. 2/ Exclusive of purchased material and exclusive 
of sales by one producer to another, 3/ Plack-ash data include lithopone plants. 

4/ Revised figures. 5/ Included under "(Other barium chemicals." 6/ Revised figures 
owing to expanded coverage. 7/ Plants included in above figures. 8/ A plant producing 


more than 1 product is counted but once in arriving at grand totals, 
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Barium chemicals imported for consumption in the United States, 
1913-44 (Value at port of shipment) 


Barium dioxide 


Pounds 


Year 

1913.. [4,173, loo 
1914.. '5,741,752 
1915.. |2,397,359 
1916.. | 106,863 
1917... - 
1918.. a 
1919.. ‘ 
1920.., 501,673 
1921.. (1,337,972 
1922.. !2,018,194 
1923,.. {1,810,000 
1924.. [1,720 , 000 
1925.. 1, 270,000 | 
1926..; 98,000 | 
1927.,} 12,000! 
1928../ 12,000 
1929...) 133 
1930.. | 222 | 
1931... | 122 | 
1932.. | 328 | 
1933..} 2,000! 
1934... | 370 | 
1935... 450 
19364. | 1,392 
1937.. | 229 | 
1938.. | 100 
1939.. | 350 
1940.. | “ 
1941.. 4,032 | 
1942..| 40,992 | 
1943. 


1944. 


852 


_ 


i 


Value 


$239 , 000 


332,709 
218,776 
6,590 


64,447 
127,631 
189,334 
152,270 
120 374 

70,553 

8,157 


veer Google 


Blane fixe 
(precipitated 
barium sulfate) 
Short 
tons Value 
2,442 [$62,785 
1,424 | 32,619 
721 | 18,501 
338 | 17,810 
115 | 3,333 
(3) 90 
165 | 8,485 
769 | 22,470 
2,187 | 76,445 
587 | 32,063 
1,047 | 50,465 
1,996 | 81,439 
2,973 |136,697 
2,400 |107,179 
3,680 |168,923 
3,501 |168,367 
2,994 {133,260 
930 | 38,083 
656 | 24,100 
245 | 12,093 
459 | 26,156 
141 | 9,403 
123 |- 6,971 
-109 7,617 
106 | 5,102 
38 | 1,891 
15 | 865 
28 | 1,357 
| 


on following 


Bae 


; 


—_— —_-- — 


THE OHIO STAT 


Berium 
carbonete 
preci 


itated) 


Short 
tons Velue 
2 O45 | 538 , 949 
1,533! 28,221 
43 2.786 
54 | 1,554 
4 2,666 
476| 37,462 
2,238} 80,603 
5,212 | 210,250 
1,901! 79,482 
3,752 1 128,217 
7,188 | 160,164 
9,224! 189,167 
4,918 | 119,014 
5 222 | 116,241. 
3,206! 69,236 
2,662 52,427 
1,110 | 20 ,839 
303 5,630 
49 1,632 
eon! - 631 
30 889 
30 848 


02 


Barium 
chloride 
Short 
tons i 
1 ,863 
2,961 ah ae 
1,281 $1,295 
3 608 
550 19 , 846 
1,595 |151,778 
2,186 72,621 
1,962 {112,785 
Leero 75,014 
2,400 |100,810 
2,167 67,506 
1,775 | 49,426 
1,577 45,285 
1,172 | 25,253 
78 3,049 
7 S72 
6 201 
39 1,208 
6 926 
107 | 4,808 
392 | 17,170 
244. | 10,355 
S10 4 15,761 
69 2, 394>- 
Ly ge9 
15,770 
7,885 


-E UNIVER 


1,C., 746%." 


Bariun mherients imported for consumption in the United States; 
(2915-44 (Value at perks of fo). WGontids) 


ag — “——-. 


_: ss oes 
- oe 


Barium nitrate “Barium y hydroxide, Barium penguin Barium compounds 


ees eA Am gtd ws 


ie ell hag By =. 38 HvOv6s)- - 
Year } Short tons] Value Short tons] Value | Foutds| Value (Short tons| - Value 
19221 2 179 $16,795 2/73 (g6,573|(3) | (3) -c---° (4).-- "(4)" 
1923} ~ 511 59,766 181 16,872 is A088 ; faye de oes: 
1924} . 513 54,638| $174 | 8,241 By hi Weal (>) ed ee ee ao (4)° 
1925}: 703 58,192 | 120° | 5,608 1°(S) 4" SP (4) -.|.. (2) 
1926 602 49,494 236 9.7e0 71S)" ] “Sy 1 (4) -- |. (4) - 
1927} . 711 65,284 go2 «|12,4391 (3) fo(Sh- ct -° (4) fe (40: 
1928 789 69,010 186 {10,031} (3)°" F°°€3)- faye x (2 
1929 615 56 ,770 206 ji, "309 | (3) (3) A393 Os OL ay, 
1930 407 31,985 220 112,285) (3)°° "f° (3) -|-+- (4) - (4) 
1931} © 423 29,796) 345 |25,570 |242 ,000) $16,870! (4). (4) 
1932}: 330 21,421 235 (10,494: © e2]° ‘1d (4) . (4) 
1933 359 31,140. 281 ‘as, 542 1220,000} 9,416 8 $3 ,224 
1934 454 44,884 287 |17,548 132 66 4 .|.1,266 
1935 258 24,412 271 |16,987 33 26 8 1,852 
1936| . 185 19,107}. 370 25,423 " "287 155 -8 2,231 
1937 157 15,836 310 {21,004 298 161} + 28 6,455 
1938} - 126 12,061 236 16,874; - | - | SO. 411,320 
1939} . 100 11,094 360 |19,975|° ‘22! ° 3}: - 27 | 7,244 
1940 18 LAet).. 3el 1s, cc ae ae eo Be 4,286 
1941| . - we t-. 298 110,791) ~ - 8 4,071 
1942} (5) 1 167 LO ae ae oe 154 76 ,667 
1943} = = - 151 | 9 "8501" = | - 43 15,385 
1944 i se 95°19 362) - - : - 


l/ Less than a ton. 

B/ Sept. 22 to Dec. 31. Not separately recorded’ prior to 1922. 
3/ Not. separately recorded prior to 1931. _ 

4/ Not separately recorded prior to 1933, — 3 

5/ 53 pounds. | » | Pe ee ~ 
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Lithoponel/ sold or used by producers in the United States, 1906-44 


Year 


L906 sw eevcccacccescrvccrscccrccesccseccens 


she) ere er ate cee ee era eee eee ee ey 


MOOG as aie ahs iar olar'e eienene ata wa ara e Sate awe Geese ele 
TOO Bs -oo,5a co 0 Oracesctariaues ues 3 eibl-ace aiaiesneelneie eae eiaiors 
9 EO) & aia a cave get eta wi ele els sib Sais eGieie eee wees ce ees 
LOT s eiiee.a eww wate Rees eae te waa SOEs bee 
BE igi erie tas ane lgviglca ter Bi? euih cs wave torce ceria vo “ease tower ate cele eneua 
gS ik eae ee ee re ere ere ee err re 
VOL ei cee tactkew ees Terrier ee eee ee 


DS 1D as o-:5 oars we ecetiane s diwa Wie we oe ae a ae oe elas 


1916 cswaricsaccncses EN ag harem iaains ag aeeaa 
gs) i een detect eee eaee ak ook 
1918........ ssuctelevaustarate aa aductee e Caiaielng tie aan wrt 
MS ES ws teeessaicig fees st aaah ta Suc ava less couencg eueteaca orieare Gee 


1920 views ioe eesbaec ewe St eews Oo aeeses sesso 
19 2 Weaisiee Usa ces owe eie eae eee eee eee eres bee 
NO ois b5 sad sieiaieseeie 50 G6 Saw wea ais wae Wen wes 
BO CS cou eerie is ae even wasabi aan baie ic ase ic Aails 
1924.. eecoen bane Naame Sa gale, ee Natalee tae BN Rit el gn 
2S wane tetcicis oe ester ao oer On Seen ee eee Se ies 
1G OG sisok uieaes o eave ayers ae aa ele eee ieee oes 
a a a Saueee acetates ee oes 
DO 28 aakd Bi ove einai aus wis oi obra eee eines Soe 
TED Oo wala @ nk ole eines Ge Gi G20 SSS owe bie OS oe awe 


19 SO oc s Aieie SWS Sie SS 6 HWS Sin OSS ews OSes 


LISL oc cece rrr cerenicncccrcccsssecccrcoues 


1932 ees @oee@# - eeeoeoeeoesesvreseeeeeeoeeteeeeeeaeeeesesesees 
1933. @eeeos8ee oe @eoeee8ese0 eee ee@eesdeonuese °° e ee ° e oe @eeoeee 
1934. eeaoeoeeeweeevesvseeevssvseseeeeeeveeeveeeeoeeewensveeese e e 


DDO 68. ae a 60 ws 60 5 656 a5 asa G6 o oie ww eres ane wkd reed 


PIG hao: ictere ecw e  ee oa Saree ha She ana ee eee ale wa 


LIST acces cve reves ccccensccsessceesevncesece 
19SBB. ee ecceee ee ie i a 
LISD ec cccvevevevcvccccveessvecesvcceceeces 
ie Serer tr er ree eee eT ee ee ee ee 
D94 Le ccvcccorvccscccvecvesccccresesenesces 
CT ee eee eee ee ee eT ee re ee ee 
TDG is se oye soos fos) eae ee Beaters aS wows Ore aU eee wee 


OA Ss ck eee we DS RACE Eee W RRO Wie OT OSS 
1/ Exclusive of cadmium lithopone. 
2/ Data not available, 
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Google 


Sold or used b 
_ .. Short tons 


5,149 


10,275. 
8,293 | 


14,847 
12,655 
16 ,866 
24,220 
29,685 
32,819 
46 ,494 
51,291 
63,713 
62,403 
78,365 


89,375 


55,016 
83 , 360 
98,199 
109 ,469 
145,019 
159,931 
176,994 
200 ,468 
206 ,315 
164,065 
151,850 


121,667 
140 ,831- 
145,565 


159 ,486 
158,319 
154,771 
125,746 
142,759 
151,802 
176 ,642 
137,320 
135,723 
142,905 


producers 


1,702,119 
2,170,445 — 
2,490,530 - 
3,760,472 © 
5,798,927 
7,406 ,896 
7,923,276 

10 ,218,850 

12 ,484 ,925 
6,681,563. 
9,214,040: - 

11 ,608 ,443 

12,531,397 

15,186,147 

16,062,197 

17,163,620 

19,073,914 

19,773,864 

15,897,683 


_. 12,999,590 


10,176,856 


11,751,500 -. 


12,235,624 
13,470,274 


18,976,754 


12,069,790 

9,975,012 
10,461,102 
10,197,897 
12,550,193 
10,828,924 
10,745,305 
11,208,891 


1927.. 
1928.. 
1929... 
1930.., 
1931.’ 


193S.. 
1934.. 
1935... 

1936... 
1937.. 


19359.. 
1940.. 
1941.. 


1943.. 
1944.. 


Lithoponel/ sold or used b 


1927-44, 


Year 


eé@eeteaerveoeevesen = 


eoeeeeeeeeveae eens” 


enemels, and 


by consuming industries 


“Floor 
coverings 
and textiles|- _Rubber Other 


i Bes svatye of <aanie seianst die 
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Total 
176 ,994 
200 , 468 
206 ,315 
164,065 
151,850 
121,667 
140,831 
145,565 
159 , 486 
158,519 
154,771 
125,746 


| 142,759 


151,802 
176,642 
137,320 
135,723 
142,905 
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Lithopone imported for consumption into the United States, 1913-441/ 


Year , Short tons 
LST3.6 | 2,063 
1914..|- ° 3,990.:. 
1915..{, *:2,044. 
1916.. 2,S41. 
LOL? 3 224 
1918. - 
1919.. 739 
1920... 1,714 - 
1921... _ 5,247 - 
1922..}. 10,763. - 
1923... . 10,440 . 
1924.. 6,830 . 
1925..1°, 6,330 . 
1926.% :° 8,686 . 
ba ay 7,929 
1928. . 9,885 : 
2/ 112 at ‘ 

Year 
1922.. 1,616 
1923. 1,485 
1924.. 923 
1925... 1,287 
1926... 1,941 
1927... 2,110 
1928.. 3,926 
1929... 4,556 
1930.. 34665 
1931. . 3,821 
1932.6 3,e12 
1933... 1,186 


eee 


Value Average 


146,474 
271,310 


137,816 
| 


S61. 99 
68,00 
67442 


405, "930! 173.31. 


29, a7? 130.35 


122,708 
263,240 


- 432,019 


885,671 


- 776,385 


543,025 


478,395 


661,700 
656,166 
- 808,200 | 


176 ,624| 
104,783 
132,771 
200,412 
222 ,585 
337,565 
463,235 
380 ,047 
341,257 
270,195 


| 107,923 


166.05. 
153.58 


82.34 


82 Ae) 
74.57 
APRON E 
75.58 
76.18 
82.24 
81.76. 


118.94 
113.52 
103.16 
103.25 
105.49 
101.49 
101.68 
103.70 

89.351 

84.12 

91.00 


| Year 
1929... 
1930.. 

[1992.. 
1932.. 
sss. 
1934. 
11935... 
1936.. 
1937.. 
1938.. 
1939... 
1940.. 
11941.. 
11942... 
1943.. 
|1944.. 


1 Not se ane mg d recorded eae to 1913. 


1/ Not separately recorded prior to 1922. 
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Short tons} Value | Average 
5729, 054/~ ¢ 
.§95,597 
428, 5831 
-271,€78 


8,409 
7,018 
5,674 
4,724 
5,596 


.0;9a7 


4,603 
4,781 
5,601 
3,932 
2,641 


(2) 


313,341 


219,752 
256,731| 
273,571] 


302,417 
207,121 


130,893 


._ 


9 


Lithopone exported from the United States, 1922-441/ 


733,698 
637,217 
, 106 ,430 


~ 


eo Deno” 


84,87 


Short tons] Value |Average || Year | Short _ pons [Value [avers Ze 


L699 , 982, yl05. 15 


~O5 e09 
93043 
90,60 
86.72 
88.56 
81.07 
77.80 
96,59 
101.77 
94.53 
95.~ 79 


— as 
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Original from 


THE OHIO STATE UNIVERSITY 


Digitized by Coc gle 


I.C, 7345 
MARKET DIRECTORY — 


A. Producers of crude barite and witherite in the United States in 1944. 
(Producers of less than 1,000 short tons are not included. ) 


Mine or mill loca- Method of 


Name and address tion (nearest town recovery 
ARKANSAS : 


Baroid Sales Division, National Lead | 
Co., 830 Ducommn St., Los Angeles, | 
CAlils. 6sieses sivsececeeeedescense ee) MALVErN, t4.5 000400) FLOVETION. 
Magnet Cove Barium Corp., Malvern .... do. see ee eee] ‘Doe 
| 
| 


CALIFORNIA: 
Baroid Sales Division, National Lead —- Shot from veins. 
Co., 830 Ducommun St., Los Angeles .| El Portal ........| (Barite and with- 
Industrial Minerals & Chemical Co., | , erite) 
6th and Gilman Sts., Berkeley ......| Washington .......|Shot from veins. 
GEORGLA: | 
Barytes Mining Co., Box 224, 
CarterSville ....ccccccccccseecesses| Cartersville......| Washer. 
Dellinger, Brown, & Duckett, 


sCArtersvil1 6 ivi i086 60 eb si a eee pe Ge ccccececes Do. 
T. E. Johnsey, Cartersville wecreceees ADe seccecvces Do. 
New Riverside Ochre Co., Cartersville GOe coscccrecs Do. 
Paga Mining Co., Cartersville ....s.0.! Oe wovsccoese Do. 
George E. Shropshire, Cartersville ... Oe covccccece Do. 
L. A. Wood Co., Sweetwater, Tenn. «+; AG%, sis sees Do. 

MISSOURI: | 
Cadet Mining Coe, Cadet. ...ccccvseccce| Cadet weccecesceee| DOe 
Campbell Bros., Russellville .........|. Cole Camp ...seeee Do. 
DO. secsccccvccccccccceccvccveeee| Russellville ..... Doe 
J. E. Carger Mining Co., Potosi .....0; PotoSl ...+.s+eeee Doe 
Cordia Mining Co., Potosi ......+eees-| Mineral Point .... Do. 
De Soto Mining Co., De Soto ..........| Richwoods .......e| _ Doe 
H. & P. Mining Go., Potosi ......+s+00| Old Mines ....+es Do. 
Hanenkratt Gravel Co., S202 Brookwood ae |* 

Ste, Kansas City .sscsccceccceeseces| Linn Creek sececes Do. 
Fred Hornsey & Co., Potosi ....eea-e04} Potosi Sorat reiaysinrats Doe 
M. & B. Mining Co., Potosi ........+.0| Old Mines ........|Hand-mined. 
Midwest Mining Co., Box 87, “Potosi | »ee| Richwoods ........| Washer. 
Ozark Products Co., Box 190, Potosi ..! Cadet ccccccccceee Do. 
Lloyd Sestak, Henley ee Se Henley ..csccesece Do. 
Superior Mineral Co., Cadet sesseeecee| Cadet seccccccceve! Do. 

DO. covcvcccrcvcccccccccscececocos Richwopds .......- Doe 
Whaley & Scott Mining Co., Box Ali, 

D€ SOtO gecceccccvcccccecccsecscscns GO. soccvvceces Do. 

Xact CTAyS»: Inc., Box 306, Potosi 2.0.| POtoSi .-ccecsecee Do. 
NEVADA: 


Barium Products, Ltd., Newark, calif. Battle Mountain ..|Shot from veins. 
California-Nevada Barytes Mines 

Division of The Glidden Co., 766 . 7 

sOth Ave., Oakland, Calife ...-ss00- , GOs coerecees Doe 
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A. Producers of crude barite and witherite in the United States in 1944 


Producers of less than 1,000- short tons are not included. Cont'd.) 


anki ee | Mine or mill loca- “Wethod of 
+. 4 Nané and -address |. ay tion nearest town) '  yecovery 
SOUT CAROLINA: -f- fe ee ‘i aa a 
.Clinchfield Sand & Feldasper Corp., 

- 618 Mercantile Trust Bldg., - = = — 
as hg Mde cocccccccvccecceoel Kings Creek seseeees! Shot from veins. 
Clinchfield Sand & Feldspar Corpe, 
-618 Mercentile Trust Bldg.,  — 
Baltimore: 25° Nd «. tie desdicccowdess Del RO -etcekdin ake 


—s 


. Do. 
Sweetwater Mining Co., Sweetwater ..| Sweetwater ......0+, Washer. 
_ Wolf River Corp., Jamestown ..seeeed =§ Un see nvnncnce De. 
. Gx Be yiood Coe, Sweetwater ee: paar ets . do. oS Oe ee 08 Oe Do. 
~ do. ee eove4aeeee ene ae 


RR. E. Wood 


Sweetwater ces.cccccsceccel 


_&B.B Barite grinders ipeseibie buyers ‘of crude barite} 


The Glidden Co. : ence & Pigment pega an. 766 soth Avery Oakland 1, Calif. 
Calif. plants at Fountain Farm, Mo., zl Fortal, calif., ond Malvern, 
Ark. er 2 ha 

Clinchrield sone . Feléspar Corpe, pre ae eeneare Trust Bldg., Baltimore 2, 
Md. 

De Lore pieesions National Lead Co., P. 0. Box 2808, Carondelet Station, 

St. Louis 11, Mo. _ 

Eversole Maclay, Mineral Point, Mo. : 

Barium Products’,’ Ltd., Mewark, Calif. | 

Industrial Minerals & Chemical Co., 6th and Gilman Stse,- Berkeley, Calif. 

Magnet:Cove Barium Corp., Malvern, Ark. ° | 

Geo. Sys Mepham Corp., Ayers & Lodge’Sts., East St. Louis,. Ill. 

New Riverside Ochre Co:, ‘Cartersville, Gae 

F. BE. Schundler-&€o., Inc., 504 Railroad’ Sts. Joliet, Tis; and Long, Island 
City, N. Ye | 

Southwark Manufacturing Co., Cemden,"Ni ‘T+ 

Thompson, Weinman’&'Co., Cartersville, Ga.’ ~” 

L. A. Wood, Sweetwater, Tenn. (Makes: crushed’ barite onty.) 


Pad o o ° 


C: senubaetauness of Barium Chemicals in 1944." 


(Possible buyers of crude tarite are starred. : 7 


Barium & enaniente: Inc., Dept. A, Willoughby, Ohio. . 
bersun nyoronace and oxide. 


‘ Cd 
._ a 


*Borium Products, Ltd., Newark, calif. Plant: Modesto, Calif. 
Barium carbonate, dioxide, hydroxide, oxide, and sulfate. 


*Barium Reduction Corp., Drawer 1, South CharYeston, West Va, 
Barium carbonate, enigeeee dioxide, hydroxide, “oxida, ane sulfate. 
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*Baroid Sales Division, National Lead Co., 830 Ducommun St., Los Angeles 12, 
Calif. 


Plant: Fountain Farm, Mo. Black ash. 


H. C. Bugbird Co., Inc., Carlstadt, N. J. 
Barium nitrate. 


*Chemical Products, Cartersville, Ga. 
Barium carbonete, chloride, and chromate. 


*Chicago Copper & Chemical Co., Blue Islend, Ill; 
Barium carbonate and nitrate. 


*B. I. duPont de Nemours & Co., Wilmington 98; Del. 
Plant: Grasselli, N. J. Barium chloride. 
Plant: Newport, Del. Barium sulfate. 


Eastman Kodak Co., Kodak Park Works, 1669 Lake Ave., Rochester 4, N. Yoo 
Barium sulfate, 


*Yallinckrodt Chemical Works, St. Louis, Mo. 
Barium sulfate. 


“National Lead Co., Titanium Division, 111 Broadway, New York, N. Y. 
Plant: St. Louis County, Mo. Barium carbonate and sulfate. 

*Standard Ultramarine Co., Huntington 18, W. Va. . 
Barium sulfate. ° 

Westvaco Chlorine Products Corp., Carteret, Ne J» 
Barium nitrate and sulfate. 


D. Manufacturers of lithopone. (Possible buyers of crude barite.) 


Eagle~Picher Lead Co., American Bldg., Cincinnati, Ohio. Plant: Argo, Ill.- 

E. I. duPont de Nemours & Co., Wilmington 98, Del. Plant: Newport, Del. 

The Glidden Co., Shomicat one Pigment Division, 766 SOth Ave., Oakland L; 
Calif. 

The Glidden Co., Chemical & eieaaas Division, St. Helena, Baltimore 22, Md. 

The Glidden Co., Chemical & Pigment Co., Inc., Pp. O. Box 191, Collinsville, 
Tll. 

The New Jersey Zinc Co., Mineral Point Zine Division, 160 Front St., New 
York 7, Ne Ye Plant: Depue, Ill. 

New Jersey Zinc Co. of Pennsylvania, 160 Front St., New York 7, N. Yo 

Ozark Smelting & Mining Coc, 101 Prospect Aves, N. W., Cleveland 1, Ohio. 
Plant: Coffeyville, Kans, = 


E. Buyers of ground barite for use re oil-well drilling. 


(Such buyers’ are numbered in the th ousands. 


Lists of well drillers fre’ given in such compilétions as Petroleum Register, 
Palmer Publications, 412 \West Sixth St., Los Angeles 14, Calif. ($10). 
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F. Possible buyers of crushed or ground barite for use in glass. 


Anchor~Hocking Glass Co., 109 N. Broad St., Lancaster, Ohio. 

Armstrong Cork Co., Lancaster, Pae 

Ball Bros., Ryan and Burt Sts., Muncie, Ind. | “ 
Brockway Glass Co., Brockway, Pa. 

Buck Glass Coe, Fort and Silica Sts., Baltimore, Hd. 

Carr~Lowrey Glass Co., Baltimore, Mde .- 

Commercial Glass Co., Fairmont, W. Va. 

Demuth Glass Co..,-. Parkersburg, We Vae°. 

Diamond Glass Coe, Royersford, Pa. 

Fairmont Glass Works, Keystone Aves and Belt rane Indianapolis, Inde 
Foster-Forbes Glass Coe, Marion, Ind. 

Glenshaw Glass Co., Glenshaw, Pas a : 
HazeleAtlas Glass Co., 1942 Danneburg St., \iheeling W. Va. 
Imperial Glass Co., Bellaire, Ohio. — | 
Jeannette Glass Co., Jeannette, Pa. 

A. He‘ Kerr & Co., Sand Springs, Okle. 

Kimble Glass Co., Vineland, N. Je 

Latchford~Marble Gless Co., Pe O- Box £707, Los Angeles, Calif. 

McKee Glass Co., Jeannette, Pa. 

Owens=Illinois Glass Coe, Duraglas Bldg., Toledo, Ohio. ~ 
Owens=Illinois-Pacific Coast Coe, 155 Stockton St., San Francisco, Celif. 
Phoenix Glass Coe, Monaca, Pae 

Fierce Glass Co., Port Allegany, Pa. 

F.. E. Reed Glass Co., Rochester, Ne. Ye 

Sinclair Glass Co., Ceredo, W. Vae 

Sterling Glass Co., Lapel, Ind. 

Thatcher Manufacturing Co., Elmira, N. Ye 

Vitro-Agate Co., Parkersburg, W. Vae. 


Fosstr Buyers of ground berite for use in painte | 


Alsamite Paint & Varnish Co., 5310 E. Phenieaon Ste, Philedelphia, Pao - 
Amalgematéd Paint Co., Inc.,.Pier 11, North River, New York, N.Y. 
American Home Paint, Inc., 405 Watkins Ste, Brooklyn, N. Ye 

Armstrong Cork Co., 1010 Concord St., Lancaster,-Pa. 

Atlantic Paint & Varnish Works, Wilmington, Ns-Ce 

Baker Paint & Varnish Co., 224 Suydam Avee, Jersey City, N. i; 

E. S. Browning Co., 1515 Third St., San Francisco, Calif.: | 

Me. A. Bruder & Sons, 52nd and Grays Aves., Philadelphia 43, ‘Pa. 

C. E. Butler Co., 2868 Hanna St., Oakland 8, Calif. * 

Calbar Paint & Varnish Co., 2620 North Martha St., Philadelphia 25%. Pas 
Central Paint & Varnish Works, 69 Prospect St., Brooklyn l, NeYe 
Chilton Paint Co., 109 15th Ave., College Point, N. Y. 

Clement Coverall Co., 615 Van Hook St.',.Camden, .N.-J.- 

H. B. Davies Co., 700 N. 275th St., Camden, Ne Je’ 

Durable Paint ‘COe,s 373 Hamilton Ave.e, Brooklyn, N. Y. - 

Fisher Thorsen & Coe, Inc., 2100 N. We end Ave.5 portland 10, Orege 
Ford Motor Co., Dearborn, Miche. 

W. P. Fuller & Co., Portland, Orege | 


<2 
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W. P. Fuller & Co., 301 Mission St., San Francisco, Calif. 
General Paint Corp., 2627 Army St., San Francisco 19, Calif. 

Mi. Grumbacker, 460 W. 34th St., New York 1, N. Ye. 

Hock Paint & Chemical works, Phoenixville, Pa. 

Re. Me Hollingshead Corp.,. 840 Cooper $t., Camden, Ne Je 

Ce. H. Howell & Coe, 212 Race St., Philadelphia, Pa. 
Impervious Peint & Varnish Co., 448 North 10th Ste, Philadelphie, Pae 
Irwin Paint Coe, Fourth and Addison, Berkeley, Calif. 

Jaegle Paint & Varnish Co., 1607 South 20th St., Philadelphia, Pa. 
Landets~Segal Color Co., 78 Delevan St., Brooklyn, Ne Y. 

Leland Moore Paint & Oil Co., Charleston, S.C. 

Longview Peint & Vernish Coe, Longview, Wash.’ 

R. N. Nason & Co., 151 Potrero Ave., San Francisco, Calif. 

Peyson Paint & Varnish Co., 804 E. 141lst St., New York, N. Yo 
Peerless Paint & Varnfsh Corpe, 26 Court St., Brooklyn, N.Y. 

T. J» Ronan Co., 749 E. 135th St., New York 54, N. Y. 

Roxélin Flexible Finishes, 800 Magnolia Ave., Elizabeth, N. Je 
Gilbert Spruance Co., Richmond & Tioga Sts.e, Philadelphia 54, Pas 
Stay & Day Paint Meterials, 2530 E. 14th St., Los Angeles, Calif, 
Tri-City Paint Co., 1220 Fourth St., Berkeley 2, Calif. 

Paul Uhlich & Co., 90 West Sta, New York, N. Y. - 
United Color & Pigment Coe, Inc., Newark, Ne Je 

U. S. Gypsum Coe, 300 We Adams St., Chicago, Ill. 

U. S. Kalsomine Coe, 50 Church St., New York, Ne Y. 

Utility Color Co.,377 Frelinghuysen Ave., Newark, Ne. Je 

Wesco Waterpaints, Sth and Grayson St., Berkeley <, Calif. 


H. Possible buyers of ground barite for use in rubber. 


Armstrong Cork Co., Lancaster, Pa. ‘ . 

Atlantic Tubing & Rubber Co., 1756 Cranston St., Providence,,. R I. 
Bowling Green Rubber Co., Hoag and Prospect Sts., Toledo 6, Ohio. 
Buckeye Reliner Producing Co., Lima, Ohio. ~§ -- 

Castle Rubber Co., East Butler, Pa. — 

Firestone Tire & Rubber Co., Akron, Ohio. 

General Asbestos & Rubber Co., North Charleston, S. C. 

Hemilton Rubber Manufacturing Co., Mead‘and South Stse, meenten: N. Je 
Re M. Hollingshead Corp,, Camden, N. J. 

Ideal Rubber Co., 275 van Sinderen Ave., Brooklyn, N. Ye 
Johns-Manville Co., Manville, N. Je 

Laurie Rubber Reclaiming Co., New Brunswick, N. Je 

Linear Packing & Rubber Coe, 6464 State Road, Philadelphia, Pa. 
Manhattan Rubber Division of Raybestos-Manhattan, Inc., Passaic, N. J. 
Martin Rubber Co., Long Branch, N. J. 

Okonite Co., Passaic, N. Je 

Quaker Rubber Co., 4915 Comly St., Philadelphia 24, Pa. 
Seiberling Rubber Co., Akron, Ohio. 

U. S. Asbestos Division, Raybestos-Manhattan, Inc., Manheim, Pae 
U. S. Rubber Co., 1232 Sixth Ave., New York 20, N. Ye 

Whitehead Bros. Rubber Coy 492 Whitehead Road, Trenton, N. Je 


082 as es 


Google 


IC, 7345 


I. - Possible buyers of ground barite for le faites uses 


Bar-Rey Froducts, Inc., 209 25th St.,° Brooklyn, Ne 
Columbia Recording Corp., 1475 Barnum’ aAve., Bridgeport, Gonne 
Durite Plastics, Inc., 5000 Suntmerdale Ave.’, sane ei Pa. 
Gulf Oil Corporation, Port Arthur, Tex. 

Higgins Ink Co., Inc., 244 ath Ste, Brock Lyn 15, N. Ye 

Icard Cordage Co., Icard, N. GC. - © 

Joliet Wallpaper Mills, Inc., Joliet, Thi. 
Keasbey & Mattison Co., Ambler, Pas: ot 
Kienle & Co., 33 Nessau Ave., Brooklyn ‘22, N. Ye" 
Laclede-Christy Clay Products Co., Ste Louis, Mo. 
Landers Corporation, 83? Willis Rhee TOTO s poe : 
Mannington Mills, Salem, N.-J.° eo , 
Minnesota Mining & Manufacturing Co., 900 feaguies Aves, St. Paul, Minn. 
Newport News Shipbuilding Co., Newport News, Va. - . | 
Quaker Chemical. Products Co., Conshohocken, Pa. 

C. Schrack & Co., 4th and Quarry Sts.,’Fhiladelphia, Pas . 
Security Banknote Co., S5th & Sansom Sts., mas tedelpEie oes pees 
Swan Rubber Co., Bucyrus, Ohio. - ae | 
Thermoid Co., 400 Whitehead Road, Trenton, N. J. .- 

Tymstone Studio, 4056 South Princeton Ave., Chicago 9, Ill. 
Fred M. Williams Co., 12d8 Prospect: nvees Brookiyn 18, N. = 


Je Possible buyers bf ground and crushed berite. for resale. 


Le H. Butcher Coe, 1504 N. W. Johnson Ste, SoEciena. Ose 

Le H. Butcher Cos, 2034 Bay St.,-Los Angeles 21, Calif... 
Le H. Butcher Coe, 15th and Vermont Sts., San Francisco, Celif. 
L. H. Butcher Coe, 1703 Sixth Ave., South, Seattle, Washe 

The O. Hommel Coos 209 Fourth Ave., Pittsburgh 30, Pay 
Charles Ingram & Co., Keyser Bldg., Baltimore 2; id. ’ 
Miller & Zehrung Chemical Co., 130] N. We 12th Ave. , Portland, Orege 
Geo. A. Rowley Co., 937 North Front St., a lie LO 5 ale 
H. Me Royal, Inc., Trenton, N. Je ‘ | 
H. S. Stoller, Akron 8, Ohids Ss * = e YE ats, eet 
Van Waters & Rogers, ee 2133 N. W. York St., Portland, Oreg. 
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